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CORTICOTROPIN RELEASIN G FACTOR ANTAGnMiSTg • 
Background Of The Invention 
This invent-on relates to pyridines, pyrimidines. purinones. pyrrDlopyrimldinones and 
pyrrolopyridinones. processes for preparing then,, pharmaceutical compositions containing 
ttiern^ and methods of using them to treat certain central nervous system (CNS) and other 
disorders. 

CRF antagonists are mentioned in U.S. Patents 4.605,642. issued August 12 1986 
^ 5.063.245. issued November 5. 1991. relbmng to pepddes and py,^„llnones. .espectivei; 
CRF antagonBts a,a also desoHI>ed m U.S. Patent 5.962.479. issued Octol=er 5. 1999 T„e 

T^Z '"'^""^ ^ in iiteratu-e. aj,, as dtossed in US. Paten, 

5.063.246. « ,noon>o,at«l heteln by refi«noe. A moont outline of tl« different acliviiies 
possessed by CRF aMagonists is ,o>^ ,„ „. j. Owen, ^ 

1 L "^'^ ^ «- »« described m these 

>.o and o^er references. CRF antagonists are effective in ttre treatment of a wide range of 
s^s-r*,ed Besses, sucb as depresston. anxiety. beadact». irritable bowel syndrome. 
..a-^tory d^ses, immune suppression, /.^e^er^s disease, gas^^^a. dLses 

head trauma, s^ke, and stress-inducad infecon, ,„ humans and an^als V. use 
Of CRF antagonists for treatmem of Syndrome X has also been described in U.S. Patent 

^..4^«ed October 26. 2000. wf^cb are afso topo^ted in «,eir en..ties be^n by 
28, 2000) which is also incorporated herein in its entirety by reference. 
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Summary of the Invention 
The present invention provides compounds of the formula 




III 

and pharmaceutically acceptable salts thereof, wherein 
5 the dashed lines represent optional double bonds, with the proviso that when the 

dashed line in C— G represent a double bond, then the dashed line in N(R6):3C does not 
represent a double bond; and with the proviso that when the dashed line in N(R6):::C 
represents a double bond. Rg is absent in fomnula III and the dashed line in C^^^G does not 
represent a double bond; 
10 Ais-CRrorN; 

B is -NR1R2, 'CR1R2R11. -C(=CR2Ri2)Ri, -NHCHR1R2, -OCHR1R2. -SCHR1R2. 
-CHR2OR1. -CHR1OR2. -CHR2SR1. -C(S)R2, -C(0)R2. -CHR2NR1R2. -CHR1NHR2. - 
CHRiN(CH3)R2, or-NRi2NRiR2; 
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when the dashed line In C:::G represents a double bond, then G Is hydrogen, oxygen 
sulfur. NH. or N(CrC4 alkyi); 

when the dashed line in C-G does not represent a double bond, then C^^^G is - 
C(H)(NH2). CH2. -C(H){methoxy), -C(H)(ethoxy). -C{H){0(C3-C4 alkyI)). ^{H)(halo) . 
5 C{H)(trifluoromethoxy), -C(H){methyl), -C(HXethyt). -C(H)(C3-C. alkyi). -C(H){S(C,-C. alkyI)). - 
C(CrC4 alkyl){C,-C4 alkyI). cyclopropyl. -C(H)(cyclopropyi). thiomethoxy. -C(H)(NH2) - 
C{H)(NHCH3). -C(H)(N(CH3)2), or -C(H)(trifluoromethyl); 

wherein said cyclopropyl. methoxy. ethoxy, C3-C4 alkyI, and C,-C4 alkyI groups of C-G 
may optionally be substituted by one OH. methoxy, or trifluoromethoxy. or may optionally be 
1 0 substituted by from one to six fluoro atoms; 
YisCHorN; 

Z is NH. O. S, -N(C,-C2 alkyI), -NC{0)CF3. or -C(R„R„). wherein R„ and R„ are each 
independently, hydrogen, trifluoromethyl or methyl, or one of R,3 and R„ is cyano and the other 
-s hydrogen or methyl, or -C(R,3R,4) is a cyclopropyl group, or Z is nitregen or CH and fomis a 
15 five or six membered heterocyclic ring fused with R,. which ring optionally comprises two or 
three further hetero members selected independently from oxygen, nitrogen. NR,^ and S(Ok 
and optionally comprises from one to three double bonds, and is optionally substituted with' 
halo. C,-C4 alkyl. -0(C.-C4 alkyi). NH^. NHCH3. N(CH3),. CF3. or OCF, with the proviso that 
saKl nng does not contain any -S-S-. -S-0, -N-S-. or -0-0- bonds, and does not comprise 
20 more than two oxygen or S(0)„ heterologous members: 

Ri is -C{0)H. -C(0)(C,-C6 alkyl). -C(0)(C,-Cs alkylene)(C3-Cs cycloalkyi), -C(0)(C3-Ce 
cycloalkylene)(C3-Ca cycloalki^). -C(0)(C,-Ce alkylene)(C4-C3 heterocycloalkyi). -C(0)(C3-C, 
cycloaikylene)(C4-Ca heterocycloalkyi). -C-C^ alkyl. -C3-C3 cycloalkyi. -C4-C3 heterocycloalkyi 
-{CrCs alkylene)(C3-Cs cydoalkyi). -(C3-C, cycloalkylene)(C3-C. cycloalkyi). ^C,-Ce 
aikyleneXC4-Cs heterocycloalkyi). -(C3-C3 cycloalkylene)(C4-C. heterocycloalkyi). or-O-anrf or 
-0-(C,-Ce alkylene)-aryl; wherein said aryl. C4-GS heterocycloalkyi. C-Cs alkyl. Ca-Cs cycloalkyi 
C3-C3 cycloalkylene. and C,-Ce alkylene groups may each independently be optionally 
substituted with from one to six fluoro and may each independently be optionally substituted 
wrth one or two substituents R3 independently selected from the group consisting of C,-C4 alkyl 
-C3-C, cycloalkyi. hydroxy, fluore. chloro. bromo. iodo. CF3. -0-(C,-Ce alkyl). -0-(C3-ci 
c^loalkyl). -0-CO-(C,-C4 alkyl). -0.C0-NH(C,-C4 alkyl). -0-C0-N(R.4)(R.). -N(R.4)(R3s), 
-S(CrC4 alkyl). -8(03-05 cycloalkyi). -N(C,-C4alkyl)CO(C,-C4 alkyl), -NHC0(C,-C4 alkyl) 
-COO(C,-C4 alkyl). -CONH(C,-C4 alkyl). -C0N(C,-C4 alkyl)(C,-C2 alkyl). CN. NO. -OSO^C.C4 
alkyl). S (C-Ce alkyl)(C,.0. alkyl)r. -S0(C,-C4 alkyl) and -S0.(0,-C4 alkyl); and wherein the 0. 
Ce alkyl. C,-Ce alkylene. CrC, cydoalkyi. Cs-C, cydoalkylene. and Cs-Ca heterocydoalkyi 
moieties of R, may optionally independently contain from one to three double or triple bonds- 



25 
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and wherein the C1-C4 alkyl moieties and the Ct-Ce alky) moieties of Ra can optionally 
independently be substituted with hydroxy, CrC4 alkyl, amino, aryl, -CH2-aryl, -C3-C5 cycioalkyi, 
or -0-{Ci-C4 alkyl), and can optionally independently be substituted with from one to five fluoro, 
and can optionally contain one or two double or triple bonds; and wherein each heterocycloalkyl 
5 group of Ri contains from one to three heteromoieties selected from oxygen, S(0)m, nitrogen, 
and NR12; 

R2 is hydrogen, C1-C12 alkyl, Ca-Ca cycioalkyi, C4-C8 heterocycloalkyl, -{Ci-Ce 
alkyleneXCs-Cs cycioalkyi), -(Ca-Cs cyc[oalkylene)(C3-CB cycioalkyi), -(CrCe aIkylene)(C4-C8 
heterocycloalkyl). -(Cs-Cs cycloalkylene)(C4-C6 heterocycloalkyl). aryl, -(Ci-Ce alkylene)ary), or - 

10 (C3-C8 cycloalkylene)(aryl); wherein each of the foregoing Rg groups may optionally be 
substituted with from one three substituents independently selected from chloro, fluoro, and Ci- 
Ce alkyl, wherein one of said one to three substituents can further be selected fi'om bromo, iodo. 
CrCe alkoxy, -OH, -0-C0-(CrC6 alkyl). -O.CO-N(CrC4 aIkyl)(Ci-C2 alkyl). -S(Ct-C6 alkyl). - 
S(0)(CrC6 alkyl), -S(0)2(Ci-C6 alkyl), S*(CrC6 alkyl)(CrC2 alkyl)r, CN. and NO2; and wherein 

15 the C1-C12 alkyl, -(CrCe alkyiene). -(Cs-Cs cycioalkyi), -(Cs-Ca cycloalkylene), and -(Cs-Cs 
heterocycloalkyl) moieties of R2 may optionally independently contain from one to three double 
or triple bonds; and wherein each heterocycloalkyl group of R2 contains from one to three 
heteromoieties selected from oxygen, S(0)m. nitrogen, and NR12; 

or where Ri and R2 are as in -NHCHR1R2. -0CHRiR2, -SCHR1R2, -CHR1R2 or - 

20 NR1R2, Ri and R2 of B may forni a saturated 5- to 8-membered ring which may optionally 
contain one or two double bonds and In which one or two of the ring carbons may optionally be 
replaced by an oxygen, S(0)m, nitrogen or NR12; and which carbocyclic ring can optionally be 
substituted with from 1 to 3 substituents selected from the group consisting of hydroxy. CrC4 
alkyl, fluoro, chloro, bromo, iodo, CF3, -0-(CrC4 alkyl), -0-C0-{CrC4 alkyl). -0-C0-NH(CrC4 

25 alkyl). -0-CO.N(Ci-C4 alkyi)(Ci-C2 alkyl). -NH(Ci-C4 alkyl). -N{Ci-C2 alkyl)(CrC4 alkyl). -S{Ci-C4 
alkyl), -N(CrC4 alkyl)C0(Ci-C4 alkyl). -NHC0(Ci-C4 alkyl).-COO{Ci-C4 alkyl), .C0NH{Ci-C4 
alkyl). -C0N(CrC4 alkyl)(CrC2 alkyl), CN, NO2. -OS02(CrC4 alkyl), -S0(CrC4 alkyl). and - 
S02(Ci-C4 alkyl). wherein one of said one to three substituents can further be selected from 
phenyl; 

30 R3 Is methyl, ethyl, fluoro, chloro, bromo, iodo. cyano, methoxy, OCF3, NH2, NH{CrC2 

alkyl), N{CH3)2, -NHCOCF3, -NHCH2CF3. S(0)4CrC4 alkyl), CONH2, -CONHCH3, CON{CH3)2. 
-CF3. or CH2OCH3; 

R4 is hydrogen. CrC4 alkyl, C3-C5 cycioalkyi. -(C1-C4 alkylene)(C3-C5 cycioalkyi), -(C3- 
C5 cycloalkylene)(C3-C5 cycioalkyi). cyano. fluoro. chloro. bromo, iodo, -OR24, CrCe alkoxy. -O- 
35 (C3-C5 cydoalkyl), "0-(Ci-C4 aIkylene)(C3.C5 cycioalkyi). -0-{CrC5 cycloalkylene)(CrC5 
cycioalkyi). -CH2SC(S)0(Ci-C4 alkyl). .CH2OCF3. -CF3. amino, nitro, .NR24R25. -(C,-C4 
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COOH. -CO(C,<:< siky,,, c,<^ alkoxy, C,.C »,ioalkyl, cysno and nUra. and win, on. to foor 
s*sMuenblndopaxien«ysoleeledfn>mBuoroandclilora; ««on,tof<»,r 
Rs h aryl or hetaoa^d and Is subslltuted m, from one lo four substltuenls R 
10 mdependendy seteoled Iran tolo C,-C„ alkvl r- . suosmuents R„ 

alkvl«n.Uf- ^ .. . "* ' * ='WoneX<VC, cydoalkyl). .(c,.C, 

alk^lenaKc-C. hetenx^oaM). -(C^C cdoalkyl). ^C.O. hote^cydod J) llc 

20 CO(NOR22)R2s and r • u • ^uivRz^r^s, COjRze. . 

.^p— — ^^^^^ 

SOaNH(C,-C. aIMene)(C3-C. cycloalkyl). -S0.NH(C3-C, cycloalky,) SO NH^ r 

.ndependentJy optionalV contain one double or triple bond- ^ 
Re is hydrogen. C,-Ce al^. C^, cydoalkyl. -(C,-Cs alkyleneMC^Q cydoalkyl) or 
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or, wherein the compound is a compound of fonnula II, Rq and R4 can together form an 
0x0 (=0) group or can be connected to fomi a 3-8 membered carbocydlc ring, optionally 
containing one to three double bonds, and optionally containing one, two, or three heterologous 
ring members selected from O, SOm, N, and NR12, but not containing any -0-0-. -S-0-, -S-S-, 
5 or -N-S- bonds, and further optionally substituted with C1-C4 alkyi or C3-C6 cycloalkyl, wherein 
said CrC4 alKyl substituent may optionally contain one double or triple bond; 

R7 is hydrogen, methyl, fluoro, chloro, bromo, iodo, cyano, hydroxy, -0{Ci-C2 alkyI), - 
O(cyclopropyl), -COO(CrC2 alkyI), -COOCCa-Ce cycloalkyl). -OCF3. CF3, -CH2OH. or CH2OCH3; 

R11 is hydrogen, hydroxy, fluoro, ethoxy. or methoxy; 
1 0 R12 is hydrogen or C1-C4 alkyI; 

R16 and Ri7 are each, independently, hydrogen, hydroxy, methyl, ethyl, methoxy, or 
ethoxy, except that Rie and R17 are not both methoxy or ethoxy; 

or Rie and R17 together form an 0x0 (=0) group; 

or R16 and R17 are connected to form a 3-8 membered carbocyclic ring, optionally 
15 containing one to three double bonds, and optionally containing from one to three heterologous 
ring members selected from O, SOm, N. and NR12, but not containing any -0-0-. -S-0-, -S-S-. 
or -N-S- bonds, and further optionally substituted with CrC4 alkyl or Ca-Ce cycloalkyl, wherein 
said CrC4 alkyl substituent may optionally contain one double or triple bond; 

R22 is independently at each occurrence selected from hydrogen, CrC4 alkyl, C1-C4 
haloalkyl. Ca-Ce alkenyl, Cg-Ce alkynyl. Ca-Cg cycloalkyl, (Cs-Cs cycloalkylene)(C3-C8 cycloalkyl). 
and (C1-C4 alkylene)(C3-C8 cycloalkyl); 

R23 is independently at each occurrence selected from C1-C4 alkyl, C1-C4 haloalkyi, C2- 
Ca alkoxyalkyi, Ca-Ca cycloalkyl, -(CrC4 alkylene)(C3-C8 cycloalkyl), -(C3-C8 cycloalkylene)(C3- 
Ca cycloalkyl). aryl, -(C1-C4 alkylene)aryl, piperidine, pyn"olidine, piperazine, N-methylpiperazine, 
morpholine, and thiomorpholine; 

R24 and R25 are Independently at each occurrence selected from hydrogen, -C1-C4 
alkyl, CrC4 haloalkyi, especially CF3, -CHF2, CF2CF3, or CH2CF3, -(C1-C4 alkylene)OH, -{CrC4 
alkylene)-0-{Ci-C4 alkyl), -(CrC4 alkylene)-0-(C3-C5 cycloalkyl), Ca-Ca cycloalkyl, -(C1-C4 
alkylene)(C3-C8 cycloalkyl). -(Ca-Ca cycloalkylene){C3-C8 cycloalkyl), -(C4-CB heterocycloalkyi). 
-(CrC4 alkylene)(C4-C8 heterocycloalkyi), -(Ca-Cs cycloalkylene)(C4-C8 heterocycloalkyi), aryl, 
and -(C1-C4 alkylene)(aryl), wherein the -C4-C8 heterocycloalkyi groups can each independently 
optionally be substituted with aryl, CHraryl, or C1-C4 alkyl. and can optionally contain one or 
two double or triple bonds; or, when R24 and R25 are as NR24R25, -C(0)NR24R25, -{CrC4 
alkylene)NR24R25, or -NHCONR24R25, then NR24R25 rnay further optionally form a 4 to 8 
membered heterocyclic ring optionally containing one or two further hetero members 
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independen«y selected ftontS(OU oxygen, nitrogen, and NR„. and optionally containing from 
one to ttiree double bonds; 

R26 is independently at each occurrence selected from C,-C4 aikyl. C,-C. haloalkyl. C3- 
C, .^cloaikyl. -(C,-C. alkylene)(C3-C. cydoalkyl). -(C.C3 cydoalkyleneKCs^, cydoalkyl). aryl. 
5 and-{CrC4alkylene)(aryl);and 

wlierein each m is independently zero, one, or two. 

with the proviso that heterocycioaikyi groups of the compound of fomiula I. II or ill do 
not comprise any -s^, .^.s, or -CK)- bonds, and do not comprise more than two 
oxygen or S(0)„ heterologous members. 

' MM^M '"^^^^^^ P^°vldes compounds of formula I or II. wherein R, is 

-NHCH,CF3. -CONHNH. -CONHNHCH, In another embodiment R, Is -OCF3 or fiuoro In 
another embodiment R4 is -OCHF2. 

in another embodiment, the invenUon provides compounds of formula I or II 
prefe^biy formula ,. wherein R. is -C(0)NR.,R, or -C(0)NHNR«R«. ,n a preferred 
embod,men, R, is -C(0)NR.R.,. ,f R, is -C(0,NR.R,3 or -C(0)NHNR«R,. then R« and 
R. are .n a more particular embodiment selected independently from hydrogen and -C,-C. 

7*'^^^ "^^^^ Particular embodiment, the Invention provides a compound of 
C(0)NH(C3-Cs cydoalkyl). -C(0)N(C3-Cs cydoalkyl),. -C(0)NR.R, wherein R., and R,s form 

CfOmcnVnTr'^ '''""'''"^ heterocycloalk^). or - 

t-lU)NH(CH2(C4-Cfi heterocycioaikyi)). 

in another embodiment, the invention provides a compound of formula I or 11 
preferably fomiula I. wherein R, is -(C,-C. alkylene)NR«R,. ,f r, ^ .(c^.* 

IndtTf r ^ ""^^ ~ see;e; 

In another embodiment, the inventon provides a compound of formula I or II as 
defined above, wherein R, is -0CH,(C3-C. cydoalkyl). -0.(03-0^ cydoalkyl). -SCH.(C3^, 
cydoalkyl). or -S(C3-C5 cydoalkyl). 

H r '-"vention. a compound of formula I or II. preferably I 

as defined above. Is provided, wherein R. is -COOCH3. In another embodiment of the 
invention, a compound of fom,ula I or II. preferably I. is provided wherein R. is -COOCH.CH3 
Another embodiment of the invention provides compounds of formula I or II 
preferably I. as defined above, wherein R. is -OCH in u 

. wnerein hc, is -0CH3. In another embodiment of the inventfon. 



wo 01/53263 



PCT/IBO 1/00004 



-8- 

compounds of formula I or II are provided, wherein R4 is -CH3. In another embodiment, R4 is 
-CH2CH3. In another embodiment R4 is chloro. In another embodiment, R4 is bromo. 

in another embodiment, a corjipound of formula I or II, preferably I, is provided, 
wherein R4 is -CF3. 

5 In another embodiment, a compound of formula I or II, preferably I, is provided, 

wherein R4 is --CH2OH. 

in another embodiment, a compound of formula I or 11, preferably I, is provided, 
wherein R4 is -CH2OCH3. 

In another embodiment, a compound of formula I or II, preferably I, is provided. 
1 6 wherein R4 is "CH2OCF3. 

In another embodiment of the invention, the compound of formula I or II, preferably I, 
is as defined above, and R4 is -SCH3. 

In another embodiment, a compound of formula I or II, preferably I, is provided, 
wherein R4 is -S(0)CH3. 

15 In another embodiment, a compound of formula I or II, preferably I, is provided, 

wherein R4 is -S(0)2CH3 

In another embodiment, a compound of formula I or II, preferably I, is provided, 
wherein R4 is -C(0)CH3. 

In another embodiment, a compound of formula I or II, preferably I, is provided, 
20 wherein R4 is -NR24R25. Preferably. R24 and R25 are -C1-C4 alkyi or hydrogen. In a more 
particular embodiment, R4 is -NH2, -NHCH3, or-N(CH3)2. 

In another embodiment, a compound of formula I or II, preferably I, is provided, 
wherein R4is-N02. 

In another embodiment, a compound of formula I or II, preferably I, is provided, 
wherein R4 is -CH(0H)CH3. 

In another embodiment, a compound of formula I or II, preferably I. is provided, 
wherein R4 is -CN. 

In another embodiment, the invention provides compounds of formula I, II, or III as 
defined above, wherein B is -NR1R2, or -NHCHR1R2. If B is -NR1R2, Ri is preferably CrCs 
alky], C3-C8 cycloalkyi, or -(Ci-Cq alkylene)(C3-C8 cycloalkyi). more preferably -(Ci-Cq 
alkylene)(C3-C8 cycloalkyi). and R2 is preferably CrCi2 alky! optionally containing from one to 
three double or triple bonds and optionally substituted with from one three fluoro atoms. 
Preferably, B is -N(CH2-cyclopropyl)(CH2CH3) or ~N(CH2-cycIopropyl)(CH2CF3). 

If B is -NHCHRiRz, then Ri is preferably -C(0)H. -C(0)(Ci-C6 alkyI). or -Ci-Ce alkyl. 
wherein said Ci-Ce alkyl Is optionally substituted with from one to six fluoro atoms or one or 
two Rfi independently selected from -C1-C4 alkyl, hydroxy and -0-(Ci-C6 alkyl), and R2 is 
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preferably -C,-C,2 aJkyf optionally containing from one to three double or triple bonds and 
optionally substituted with from one three substituents selected from fluoro and C,-Ce alkyi 
Preferably, if B is -NHCHR^R,. then R, is independently selected from -CH.CH3 and - 
CF2CH3. and R, is independently selected from -CH2CH3. -CFjCHa. -CH(OH)CH3 - 
5 CH(OCH3)CH3. -C(OH)(CH3h. and -C(0)CH3. Preferably B is -NHCHmCH,)^' - 
NHCH{CH2CH3)(CF,CH3). -NHCH{CF,CH3)2. -NHCH(CH(OH)CH3)(CF3CH3) ' - 

NHCH(CH(OH)CH3)(CH,CH3).-NHCH(CH(0CH3)CH3XCH,CH3).-NHCH(C(O)CH3)(CHaCH3) 

-NHCH{C(0)CH3)(CF.CH3). -NHCH(C{OHXCH3)^(CH.CH3). or 
NHCH(C(OH){CH3)2)(CF2CH3). 

10 ore preferably. B is -N(CH^yclopropyl)(CH,CH3). -NHCHCCHaCHa), 

-NHCH(CH(OH,CH3)(CF.CH3). -NHCH(CH(0H)CH3)(CH.CH ) 

-NHCH(CH(OCH3)CH3)(CH.CH3), -NHCH{C(0)CH3)(CH3CH3). t 
-NHCH(C(OH){CH3)2)(CH2CH3). 

15 -CHR,NHR2.-CHR,N(CH3)R2,.CHR20R,.and-CHR,OR2. 

In another embodiment of the invention, a compound of fomiula I. II. or III as defined 
above is provided, wherein R3 is methyl, ethyl. 0-CH3. -OCF, CI. S-CH3. or CF3. Preferably 
R3 IS methyl. ^ 

In another embodiment of the invention, a compound of formula III as defined above 
.3 provided Wherein the dashed line in C::,N(Re) represents a double bond, and the dashed 

OmOH.cZ''^" ' ^("«^"3). or 

In another embodiment of the invention, a compound of formula III is provided 
Where, the dashed line In C=:G represents a double bond, and C-G is C=0 C=S o^ 
C=NH.andC-N(R6)isC-NHorC-N(C,-C4alkyl). ~ • . or 

In another embodiment of the invention, a compound of fomiula II as defined above is 
provided. Wherein CR.R. and CR,R, are each independently selected from -C=0 -CH. - 

In another embodiment, a compound of formula II is provided, wherein CR.eR,. is 
se acted from CH. -CH(C,-C. alKyl, -C(C,-C. alM). cyclopropyl. -CHOH. and -CHOCH3. 
and CR4R6 IS C=0, CH2. CH(C,-C2 alkyI). or-CHOCH3. 

In another embodiment of the Invention, a compound of fomiula I. II. or III as defined 
above IS provided, wherein R, Is optionally substituted aryl or heteroaryl selected from 
optionally substituted phenyl, thiazo^ naphthyl. thien^. benzothlenyl. pyridyl quino^, 
quinazolinyl. quinoxalinyl. pyrazin^. py,,,!,,^^. .^^^^^ benzimidazol^" 
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benzofuranyl, benzothiazolyl, benzisoxazolyl, isothiazolyl, pyrazolyl, pyrrolyl, Indolyl, 
pyrrolopyridyl. oxazolyl, benzoxazolyl. benzothiadiazolyl, pyridyl, benzo[1 ,3]dioxolyl. and 2,3- 
dihydro-benzo[1 ,4]dioxinyl. 

In another embodiment, R5 is substituted with from one to four R27 selected 
5 independently from C1-C4 all<yl, -0-(CrC4 alkyi), chloro, bromo. -CH(CH3)(0H), - 
C(CH3)2{OH), -CH(CH3)(OCH3). -C(CH3)2{OCH3), OCF3. OCHF2. -0-cyclopropyl. -(-CH2- 
cyclopropyl. -CH(CF3)(OH). -CH(CF3)(OCH3), -C(=0){CF3). -2-cyclopropyl-1-OH. 1- 
cyclopropyl-2-OH, -l-cyclopropyl-l-NHa. -0-oxetanyl, -O-tetrahydrofuranyl, cyclopropyl, and - 
SCH3, 

10 In another embodiment of the invention, a compound of fomfiula I, II, or III as defined 

above is provided, wherein R5 is phenyl, pyridyl or pyrimidyl, substituted with two or three R27 
groups. In a more particular embodiment, R5 is phenyl, substituted with two or three R27 
groups. 

In another embodiment, a compound of formula !, II or III, preferably I, as defined 
15 above is provided, wherein R5 is phenyl, pyridyl or pyrimidyl. substituted with two or three R27 
groups selected from halo, -(CrC4 haloalkyi). -C(0)R24, -OR25, -C(0)NR24R25, and CrCio 
alky] which is optionally substituted with one to three substituents, preferably one substituent, 
selected from hydroxy, Ci-Ce alkoxy, and -NR24R25. Preferably, each R27 is independently 
selected from methyl, ethyl. -CF3. -OCH3, -OCF3. -C(0)NH2, -C(0)NHCH3, -C(0)CF3. - 
20 C(0)CH3. -CH(0H)CH3. chloro. bromo. fiuoro. -OCH2CH3, -0-cyclopropyl. -CH2NH2, - 
CH2NHCH3, -CH2N(CH3)2, -CH2OCH3. and -CH{OCH3)CH3. More preferably, each R27 Is 
independently selected from methyl, ethyl. -CF3, -OCH3, -OCF3. -C(0)NH2, -C(0)NHCH3, 
chloro, bromo, and fiuoro. 

In another embodiment, a compound of formula I. II or III, preferably I, is provided. 
25 wherein - is phenyl and is substituted with two or three substituents R27 independently 
selected from methyl, chloro, -OCH3, -OCF3, bromo, and -C(0)NH2. 

In another embodiment of the invention, a compound of formula I as defined above is 
provided, wherein Z is O. NH, or NC(=0)CF3. Preferably Z is O. 

In a preferred embodiment of the invention, a compound of formula I is provided, 
wherein Z is O; B is -NHCHR1R2, wherein Ri is preferably -C{0)H, -C{0){CrC6 alkyI), or-Ci- 
Cb alkyl. wherein said Ci-Ce alkyI is optionally substituted with from one to six fiuoro atoms or 
one or two Rq independently selected from -CrC4 alkyl, hydroxy and -©-{CrCe alkyl). and 
wherein R2 is preferably -CrCi2 alkyl optionally containing from one to three double or triple 
bonds and optionally substituted with from one three substituents selected from fiuoro and Cr 
Ce alkyl; R5 is R5 is phenyl, pyridyl or pyrimidyl, substituted with two or three R27 groups 
selected from halo, -(CrC4 haloalkyi), -C(0)R24. -OR25. -C(0)NR24R2s. and CrCio alkyl which 
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is optionally substituted with one to three substituents. preferably one substituent. selected 
from hydroxy. C,-Cs aikoxy. and -NR^^R^sI and R, is -C(0)NR24R25. R24 and R„ of - 
C(0)NR24R2s are in a more particular embodiment selected independently from hydrogen and 
-C,-C4 alkyl. 

In another preferred embodiment of the invention, a compound of formula I is 
provided, wherein Z is 0; B is -NHCHR^R^. wherein R, of-NHCHR^R^ is preferably -C{0)H, - 
C(0)(C,.C6 alkyl). or-C-Ce alkyl. wherein said Ci-Cg alkyl is optionally substituted with from 
one to six fluoro atoms or one or two Re independently selected from -C.-C^ alkyl. hydroxy 
and -0-(C,-Ce alkyl). and wherein R^ of -NHCHR.R^ Is preferably -C,-C,2 alkyl optionally 
containing fi-om one to three double or triple bonds and optionally substituted with from one 
three substituents selected from fluoro and C,-Ca alkyl; R, Is R5 Is phenyl. pyrWyl or pyrimidyl. 
substituted with two or three R^, groups selected from halo. -(C,-C4 haloalkyi). -C(0)R24. - 
OR25. -C(0)NR24R2s. and Ci-C,o alkyl which is optionally substituted with one to thr^ 
substituents. preferably one substituent. selected from hydroxy. C,-Ce aikoxy. and ^R^R^; 
and R4is -NR,R2. wherein R, of-NR^R^ is preferably C^-Cs alkyl. Ca-C, cydoalkyl. or-(C,-C6 
alkylene)(C3-C8 cydoalkyl). more preferably -(C,-Cs aikylene)(C3-C8 cycloalkyi), and R^ of - 
NR,R2 is preferably C,-C,2 alkyl optionally containing from one to three double or triple bonds 
and optionally substituted with from one three fluoro atoms. Preferably. B is -N(CH2- 
cyclopropyl)(CH2CH3) or -N(CH2-cyclopropyl){CH2CF3). 
20 Examples of preferred compounds of this invention are: 

2-(4-Chloro-2.6-dimethyl-phenoxy).4-(1.hydroxymethyl-propylamino)-6.N-dimethyl- 
nicotinamide; 

2-(4-Chloro-2.6-dimethy!-phenoxyH-(1-methoxymethyl-propylamino)-6.N-dimethyl- 

nicotinamide; 

25 2-(4-Chloro.2.6.dimethyl-phenoxy)^-(1.methoxymethyl-propylamlrio)-6-methyl- 
nicotinamide; 

2-(4-Bromo-2-methoxy-phenoxy)-4-(1-ethyl-propylamino)-6-methyl-nicotinamide: 

2-{4-Chloro-2.6-dimethyl-phenoxy)-4-{1-ethy|.2-methoxy-propylamlno)-6wnethyl- 
nicotinamide; 

30 2-(4-Chloro-2.6-dimethyl-phenoxyH-(1-ethyl-2-methoxy-propylamino)-6.NKJimethyl- 
nicotinamide; 

2-(4-Chloro-2.trifluoromethoxy-phenoxy)-4-(l-ethykpropylamino>^^ 
nicotinamide; 

2-(4-Cliloro-2.trif!uoromethoxy-phenoxyM.(1^thyl-pra^^^^ 
35 nicotinamide; 
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2-{4-Chloro-2.6-dimethyl-phenoxy)-4-(1S.2R-1-ethyl-2-methoxy-propylami 
dimethyl-nicotinamide; and 

2-(4-Chloro-2,6-dimethyl-phenoxy)-4-(1S,2S-1-ethyl-2-methoxy-propylamino)^^ 
dimethyl-nicotinamide; 
5 and phamnaceutically acceptable salts thereof. 

Other examples of preferred compounds of the invention are: 
2-(4-Bromo-2-methoxy-phenoxy)-4-(1-ethyl-propylamino)-6-methyl-nicotinonitrile; 
4-[4-(1-Ethyl-propoxy)-3,6-dimethyl-pyridin-2-yloxy]-3.5-dimethyI-benzamide; 
2-(4-Chloro-2,6-dimethyl-phenoxy)-6-methyl-4-(1-methylsulfanylmethyl-propylamino)- 
10 nicotinic acid methyl ester; 

2-{4-Chloro-2,6-dimethyl-phenoxy)-4-{1-hydroxymethyl-propylamino)-6-methyl- 
nicotinic acid methyl ester; 

' 2-(4-Bromo-2,6-dimethyl-phenoxy)-4-(1-ethyl-propylamino)-6-methyl-nicotinonitrile; 
2-(4-Chioro-2-trifluoromethoxy-phenoxyH-(1-ethyl-propylamino>-6-methyl-nicotinic 
15 acid methyl ester; and 

2-(4-Chloro-2,6-dimethyl-phenoxy)-6-methyl-4-(tetrahydro-furan-3-ylamino)-nicotinic 
acid methyl ester; 

and pharmaceutically acceptable salts thereof. 
Other examples of compounds of the invention are: 
20 2-(4-bromo-2-methyl-phenylamino>4-('l -ethyl-propoxy)-6-methyl-nicotinic acid; 

[2-(4-bromo-2-methyl-phenylamlno)-4-(1-ethyl-propoxy)-6-methyl-pyridin-3-yl]- 
methanol; 

2-(4-chloro-2.6-dimethyi.phenoxy)-4-(1-hydroxymethyl-propylamino)-6-methyl- 
nicotinic acid; 

2-(4-chloro-2,6-dimethyl-phenoxy)-4-(1-hydroxymethyl-propylamino)-6-methyl- 
nicotinamide; 

2-(4-chloro-2,6-dimethyl-phenoxy)-N-ethyl-4-(1-hydroxymethyl-propyIamino)-6- 
methyl-nicotinamide; 

2-(4-chloro-2,6-dimethyl-phenoxy)-4-(1-hydroxymethyl-propylamino)-6,N-dimethyl- 
nicotinamide; 

cyclopropylmethyl-[2,5,6-trimethyl-7-(2.4,6-trimethyl-phenyl)-7H-pyn'olo[2.3- 
d]pyrimidin-4-yl]-amine; 

cyclopropylmethyl-[3,6-dimethyl-2.(2,4,6-trimethyl-phenoxy)-pyridln-4-yi]-ethyl-amine; 
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NH 8 
H3C' ^N-^O 

a 

2-(4-chloro-2.6^1ime%l-phenoxy)-4-(1-methoxycarbonyl-propylamino)-6-methyl- 
nicotinic acid methyl esten 

2-(4-chloro-2.6-dimethyl-phenoxyH-(1-methoxycarbonyl-propylamino)-6-methyl- 

5 nicotinic acid methiyl ester, 

3,3\6^rimethyl-2'-(2.4,6-trimetliyl-phenoxy)-3.4.5,6-tetrahydro-2H-I1,4lblpyridlnyl: 

2-(4-chloro-2.6-dimethyl-phenoxy^6.NHJimethyM-(SKtetrahydro-furan-3-ylamino)- 
nicotinamide ; 

[7-(4-bromo-2,6-dimethyl-plienyl)-2.5-dimethyl-7H-pyrrolo[2.3-d]pyrimidin-4-yl]. 
10 (tetrahydro-fLiran-3-yl)-amine; 

2.5.64rimetliyl-4-pyrroiidin-1-y|-7-(2.4,6-trimethyi-phenyl)-7H-pyrro!o[2.3-d]pyrimidine; 

(2-pyrrolidin-1-yi-ethyl)-[2.5.6-trimethyl-7-(2.4,6-trimethyl-phenyl).7H-pyrrolo[2.3- 
d]pyrimidin-4-yl]-amine; 

(tetrahydr(>furan-3-yl)-I2.5.6-trimethyl-7-(2.4.6-trimethyl-phenyl)-7H-pyrrolo[2.3- 
15 d]pyrimidin-4-y!]-amine; 

2-(4-chloro-2.6-dlmethyl-piienoxy)-6-methyM-(tetrahydr()-furan-3-ylamlno)-pyridlne- 
3-carbaidehyde oxime; 

[3,6-dimethyl-2-(2.4.6-trimethyl-phenoxy)-pyr(din-4-yi]-(2-pyiToiidin-1-yl-ethyl)-amine; 

N-[3.6-dimethy^2-(2.4.6-trimethyl-phenoxy^pyrldin-4-yl]-2.2.2-trifluo^o-N-(2-^^^^^ 
20 1-yl-ethyl)-acetamide; 

N2-[3.6-dimethyl-2-(2.4.6-triniethyl-phenoxy)-pyridin-4-yl]-N1.Nl-dimethy!-butane-1.2. 

diamine; 

2-(4-chloro-2.6-dimethyl-phenoxy)-4-(1-ethyl-2-methyiamino-propylamino)-6-methyl- 
nlcotinic acid metliyl ester, 

t3,6-dimethyl-2-(2.4.6-trimethyl-phenoxy)-pyridin-4-y|]-(3-methyl-butyl)-(2-pyrrolidin-1- 
yl-ethyi)-amine; 

(3.3-dimethyl-butylH3.6-dimethyl-2-(2,4,6.trimethy|.phenoxy)-pyridin-4-yO-(2- 
pyrrolidin- 1 -yl-ethyl)-amine; 

[3.6-dimethyl-2-(2.4.6-trimethyl-phenoxy)-pyridin-4-y|]-morpholin-4-yl-amine; 
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4-{1-ethyl-propoxy)-2-(4-methoxy-2-methyl-phenylamino)-6-methy^ acid; 
2-{4-chloro-2-methyl-phenylaminoH-(1-ethyl-propoxy)-6-methyl-nicot^ acid; 
4-(1-ethyl-propyIamino)-6-methyl-2-(2,4,6-trimethyl-pyridin-3-yloxy)-ni^^^^ acid; 
N2-[3.6-dimethyl-2-(2.4.6-trimethyl-phenoxy)-pyridin-4-yl]-N1-pyridin-^ 
5 butane-1 ,2-diamine; 

N2-[3,6-dimethyl-2-(2,4,6-trimethyl-phenoxy)-pyridin-4-yl]-N1-thia2ol-2-ylm 
butane-1 ,2-dlamine; 

2-(2.4-dimethyl-phenylamino)-4-(1-ethyI-propoxy)-6-methyl-nicotlnic add; 
[2-(4<hloro-2-methyl-phenylaminoH-{1-ethyI-propoxy)-6-methyI'pyrid^ 
10 methanol; 

2-(4-chloro-2.6-dimethyI-phenoxy)-4-(1-hydroxymethyl-propylamino)-6-nriethyl- 
nicotinonitrile; 

1 -(4-chloro-2-methyl-phenyl)-5-(1 -ethyI-propoxy)-7-methyl-1 ,4-dihydro-2H-3-oxa-1 ,8- 
diaza-naphthalene; 

15 4-(1 -ethyl-propylamlno)-2-methyl-7-{2,4,6-trimethyl-phenyl)-7H-pyn'olo[2.3- 

d]pyrimidine-5,6-dlone; 

4-(1-ethyl-propylaniino)-2-methyl-7-(2,4,6-trimethyl-phenyl)-5,7-dihydro-pynroio[2,3- 
d]pyrimidin-6-one; 

4-[3-cyano-4-(1-ethyl-propylamino)-6-methyl-pyridin-2-yloxy]-3-methoxy-benzoic acid; 
20 2-(4-chloro-2,6-dlniethyl-phenoxy)-4-(1-methoxymethyl-propylamino)-6-niethyl- 
nicotlnamide; 

2-(4-chloro-2,6-dimethyl-phenoxy)-4-(1-methoxymethyI-propylaniino)-6,N-dimethyl- 
nicotinamide; 

2-(4-chloro-2,6-dimethyl-phenoxy)-N-(1-hydroxymethyl-propyl)-4-(1-hydroxymethyl- 
propyiamino).6-methyl-nicotinamide; 

and pharmaceutically acceptable salts of the above compounds. 
The invention also relates to a phamriaceutical composition for the treatment of (a) a 
disorder or condition the treatment of which can be effected or facilitated by antagonizing CRF, 
including but not limited to disorders induced or facilitated by CRF, or (b) a disorder or condition 
selected from inflammatory disorders such as rheumatoid arthritis and osteoarthritis, pain, 
asthma, psoriasis and allergies; generalized anxiety disorder; panic; phobias, including social 
phobia, agoraphobia, and specific phobias; obsessive-compulsive disorder; post-traumatic 
stress disorder; sleep disorders induced by stress; pain perception such as fibromyalgia; mood 
disorders such as depression, Including major depression, single episode depression, recurrent 
depression, child abuse induced depression, mood disorders associated with premenstrual 
syndrome, and postpartum depression; dysthemia; bipolar disorders; cyclothymia; chronic 
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fabgue syndrome; stress-induced headache; cancer; irritable bowel syndrome. Crohn's disease; 
spastic colon; post operative ileus; ulcen diairhea; stress-Induced feven human 
immunodeficiency vims infections; neurodegenerative diseases such as Alzheimer's disease 
Parkinson's disease and Huntington's disease; gastrointestinal diseases; eating disorders such' 
. as anorexia and bulimia nervosa; hemorrhagic stress; chemical dependencies or addictions 
.nduding dependencies or addictions to alcohol, cocaine, heroin, benzodiazapines or other 
dmgs: drug or alcohol wlthdrav^l symptoms; stress-induced psychotic episodes; euthyroid sick 
syndrome; syndrome of inappropriate antidiuretic homione; obesity; infertility; head trauma- 
spinal cord trauma; ischemic neuronal damage, including cerebral ischemia, for example 
cerebral hippocampal ischemia; excltotoxic neuronal damage; epilepsy; stroke; immune 
dysfunctions Including stress Induced Immune dyslunctions. including porcine stress syndrome 
bovne shipping fever, equine paroxysmal fibrillation, confinement dysfunctfon In chicken" 
sheering stress in sheep, and human-animal interaction stress in dogs; muscular spasms' 
unnary incontinence; senile dementia of the Alzheimer's type; multlinferct dementia' 
amyotrophic lateral sderosis; hypertension; tachycardia; congestive heart failure; osteopon)sis' 
premature birth; hypoglycemia, and Syndrome X in a mammal, including a human, or bird 
compnsing an amount of a compound of the formula I. II or III. or a phamiaceutically acceptable 
salt thereof, that is effective in the treatment of such disorder or condition and a 
phamiaceutically acceptable earner, 

-me invention further Includes a method for the treatment of (a) a disorder or condition 
«ie treatment of which can be effected or fecilitated by antagonizing CRF. including but not 
l.m,ted to disorders induced or facilitated by CRF. or (b) a disorder or condition selected from 
.nflamnriatory disorders such as ri^eumatoid arthritis and osteoarthritis, pain, asthma, psoriasis 
and a ergies; generalized anxiety disorder, pante; phobias, including social phobia 
agoraphobia, and specie phobias; obsesslve-compulsK^e disorder; post-traumatk: stress 
disorder; sleep disorders induced by stress; pain perception such as fibromyalgia; mood 
disorders such as depression, including major depression, single episode deprBssion. recurrent 
depression, child abuse induced depression, mood disorders associated wrth premenstn^al 
syndrome, and postpartum depression; dysthemia; bipolar disorders; cyclothymia; chronic 
fabgue syndrome; stress-induced headache; cancer; imtable bowel syndrome. Crohn's disease- 
spastic colon: post operath^e Ileus; ulcer; diarrtiea; stress-induced fever; human 
.mmunodeticiency ^r^ infections; neurodegener^th^e diseases such as Alzheimer's disease 
Parkinsons disease and Huntington's disease; gastrointestinal diseases; eating disorders such 
as anorexia and bulimia nervosa; hemorrtiagic stress: chemical dependencies or addictions 
.nduding dependencies or addictions to alcohol, coc^^e. heroin, benzodiazaplnes. or othei 
drugs; drug or alcohol wfthdraw^ symptoms; stress-induced psychotic episodes; euthyroW sick 
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syndrome; syndrome of inappropriate antidiuretic hormone; obesity; infertility; head trauma; 
spinal cord trauma; ischemic neuronal damage, including cerebral ischemia, for example 
cerebral hippocampal ischemia; excitotoxic neuronal damage; epilepsy; stroke; immune 
dysfunctions including stress induced immune dysfunctions, including porcine stress syndrome, 
5 bovine shipping fever, equine paroxysmal fibrillation, confinement dysfunction in chicken, 
sheering stress in sheep, and human-animal interaction stress in dogs; muscular spasms; 
urinary incontinence; senile dementia of the Alzheimer's type; multiinfarct dementia; 
amyotrophic lateral sclerosis; hypertension; tachycardia; congestive heart failure; osteoporosis; 
premature birth; hypoglycemia, and Syndrome X in a mammal, including a human, or bird 
1 0 comprising administering to a subject in need of said treatment an amount of a compound of the 
formula I, II or III or a pharmaceutically acceptable salt thereof, that is effective in treating such 
disorder or condition. 

The present invention also provides a pharmaceutical composition for and a method of 
treating a condition comprising administering a compound of I. II. or 111, in an amount effective to 

15 treat said condition, wherein said condition is selected from the group consisting of: a) abnormal 
circadian rhythm; b) depression, further wherein a second compound for treating depression is 
administered, said second compound for treating depression having an onset of action that is 
delayed with respect to that of said CRF antagonist; and c) emesis. The aforementioned 
method can practiced according to the information provided in U.S. Provisional Patent 

20 Application No. 60/151.183. filed August 27, 1999, which describes treatment of the 
aforementioned conditions using CRF antagonists in general and which is incorporated herein 
by reference in its entirety. 

The compounds of formula 1, II. and III, described herein can also be used to treat 
fomns of heart feilure described in U.S. Serial No. 09/248,073, supra, and can be made into 

25 pharmaceutical compositions therefore. 

Examples of more specific forms or manifestations of abnormal circadian rhythm that 
can be treated according to the present invention include, but are not limited to, time zone 
change syndrome resulting, seasonal affective disorder, shift-work sleep disorder, irregular 
sleep-wake pattern, delayed sleep phase syndrome resulting from said abnormal circadian 

30 rhythm, advanced sleep phase syndrome, or non-24 hour sleep wake disorder resulting from 
said abnormal circadian rhythm. Moreover, the compound of formula I. II, or III can be 
combined in the method or pharmaceutical composition for treatment of abnormal circadian 
rhythm with a second compound that is useful for treating a sleep disorder, for example 
tachykinin antagonists, agonists for GABA brain receptors, metalonergic compounds, GABA 

35 brain receptor agonists. 5HT2 receptor antagonists, and D4 receptor binding compounds. 
However, other compounds or substances useful for treating a sleep disorder can be 



wo 01/53263 



-17- 



PCT/IBOl/00004 



combined with a compound of fomiula I. II. or III. Such methods and compositions are 
described in greater detail in U.S. Provisional Patent Application No. 60/151,183, supra. ' 

In another embodiment, said condition is depression, and the second compound 
having delayed action for treating depression is selected from the group consisting of 
5 selective serotonin reuptake inhibitors, tricyclic antidepressants, norepinephrine uptake 
inhibitors, lithium, bupropion, sertraline, fluoxetine, trazodone, and a tricyclic antidepressant 
selected from the group consisting of imipramine, amitriptyline. trimipramine. doxepin. 
desipramine. nortriptyline, protriptyline. amoxapine. clomipramine, maprotiline. and 
carbamazepine, and pharmaceutically acceptable salts and esters of the above-recited 
10 compounds. 

In another embodiment, the condition being treated Is emesis. and the method further 
comprises administering a second compound for treating emesis. The second compound for 
treating emesis can be selected from, but Is not limited to. tachykinin antagonists. 5HT3 
antagonists. GABA agonists, and substance P inhibitor. More specific categories of emesis 
encompassed in the present invention include emesis induced by a condition or agent 
selected from the group consisting of pregnancy, vestibular disorder, post-operative sickness, 
gastrointestinal obstruction, reduced gastrointestinal motility, visceral pain, migraine, change' 
in Intercranial pressure, chemotherapy, radiation, toxins, and opioid analgesics. 

Detailed Description of the Invention 
Methods of preparing the compounds and compositions of this invention are described 
below. In the discussion and reaction schemes that follow. R, through R^. R„. R,„ r,^. r„, 
Ri9. A. B. G. the dashed lines and structural fomiulae I. II. III. X. XI. XII and IV. unless otheiwise 
indicated, are defined as above. 

Whenever reference Is made herein to alkyl. both straight and branched chain alkyI 
groups are encompassed. For example. "C,-Ce alkyT encompasses both straight and branched 
chain alkyl groups of one to six carbon atoms, including (but not limited to) methyl, ethyl 
isopropyl, f-butyl and hexyl. 

Whenever R3 or R5 is a heterocyclic group, attachment of the group is through a carbon 
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Whenever reference is made herein to C,-C, alkyl or C,-Ce alkyl which "may contain 
one double or triple bond" in the above definitions, it is understood that at least two carbons are 
present In the alkyl for one double or triple bond. 

Whenever reference is made herein to halo or halogen; fluoro. chloro. bromo or iodo is 
meant unless indicated otiierwise. 

The temns Ireatmenr. "treating", and the like, are meant to include both slowing or 
reversrng the progression of a disorder, as well as curing the disorder. These tem« also 
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include alleviating or reducing the symptoms of a disorder or condition, even if the disorder or 
condition is not actually eliminated and even if progression of the disorder or condition Is not 
itself slowed or reversed. The term "treatmenf and like terms also Include prophylactic 
treatment of disorders and conditions. 
5 The term "haloalkyl" refers to an alky! group substituted by one or more halogen atoms, 

Le. one or more fluoro, bromo, iodo, or chloro atoms. Moreover, it is understood that when an 
alkyi group can be, according to this specification and claims, substituted with, e.g., one to nine, 
e.g., nine atoms, that the optional one to nine fluorine atoms are only an option when a 
sufficient number of carbon atoms is present in the alkyI group. 

10 The term "aryP in the definitions above means, unless otherwise indicated, an organic 

radical derived from an aromatic hydrocarbon by removal of one hydrogen atom. Examples 
of aryl groups are phenyl and naphthyl. 

The term "heterocycloalkyr, unless otherwise specified means a 4 to 8 membered 
mono-carbocyclic ring or bicyclic ring, wherein at least one carbon atom is replaced with a 

15 hetero member selected from oxygen, nitrogen, N-(alkyl). or S(0)m, wherein m is zero, 1 , 2, or 
3. Generally, heterocycioalkyl groups comprise up to four hetero members, preferably 1, 2. or 
3 hetero members. Heterocycioalkyl groups of the compounds of the invention can contain 
optionally from one to three double bonds. The term "heterocycioalkyl" also includes 
heteroaryl groups. Examples of heteroaryl groups include thienyl. benzothienyl, pyridyl, 

20 thiazoiyi, quinoiyi, pyrazinyl, pyrimidyl, imidazolyl, furanyl, benzofurariyl, benzothiazolyl, 
isothiazolyl, benzisothiazolyl, benzisoxazolyl, benzimidazolyl, indolyl. and benzoxazolyl. 
Other examples of aryl groups are pyrazolyl, triazolyl, tetrazolyl, isoxazolyl, oxazolyl, pyrrolyl, 
isoquinolinyl. cinnolinyl, indazolyl, indolizinyl, phthalazinyl, pyridazinyl, triazinyl, isoindolyl, 
purinyl, oxadiazolyl, thiadiazolyl, furazanyl, benzofurazanyl, benzothiophenyl, benzothiazolyl, 

25 benzoxazolyl, quinazolinyl, quinoxalinyl, naphthyridinyl, and furopyridinyl. Preferred heteroaryl 
groups are thiazoiyi, thienyl, benzothienyl, pyridyl, quinoiyi. quinazolinyl, quinoxalinyl. pyrazinyl, 
pyrimidinyl, indazolyl, imidazolyl. furanyl. benzimidazolyl, benzofuranyl, benzothiazolyl, 
benzisoxazolyl, Isothiazolyl, pyrazolyl, pyn-olyi, indolyl, pyn-olopyridyl, oxazolyl, benzoxazolyl, 
and benzothiadiazolyl. Other prefen-ed heterocycioalkyl groups are tetrahydrofurano, 

30 tetrahydropyrano, morpholino, pyrrolidine, piperidino, piperazino, [2,2,1]-azabicyclic rings, 
[2,2,2]-azabicyclic rings, [3,3,1]azabicyclic rings, quinuclidino, azetidino. azetidinono, oxindolo, 
dihydroimidazolo, and pyrrolidinono. HeterocyclolalkyI groups in the compounds of the 
Invention may be C-attached or N-attached where such is possible. 

Compounds of the formula I wherein B is -NR1R2. -NHCHR1R2, -OCHR1R2 or 

35 -SCHRiRa, and R3 is methyl, ethyl or chloro (hereinafter R19) may be prepared by reaction of a 
compound of the formula IV wherein D is CI, and A, R4. R5, and Z are as defined above with 
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reference to formula I. with a compound of the formula BH wherein B is as defined immediately 
above. The reaction is carried out in a solvent in the presence of a base at a temperature of 
between about 0» to about 230=0. Suitable solvents are organic solvents such as 
tetrahydrofuran (THF). acetonitrile. dimethylsulfoxide (DMSO). acetone. C^-Cs alkyi alcohol 
chlorofbmi (CHCIs). benzene, xylene, toluene, sulfolane. pyridine, quinoline, 24 6-' 
trimethylpyridine. acetamide. dKC,-Ca)alkylacetamide or 1-methyl-2-pyrrolidinone. 

A preferred method of preparing compounds of the fonnula I wherein A is -CR7 and B is 
-NR,R2 or -NHCHR,R2 »s the two step procedure described below. First, a compound of the 
fomiula IV is reacted with an excess of R,NH, or NH3 or an equivalent NH3 precursor (e^. 
NaNa. nBu4N*N3- or NH^OH) at temperature from about 75«C to about 25000 and at a pressure 
from about 0 to about 300 psi. in an appropriate solvent, as described above, to fomi a 
compound of the fomiula I wherein B is -NHR,. -NH^. -NH^OH or -N3. Compounds of the 
fomiula I Wherein B is -N, or -NH^OH can be converted into the corresponding compounds of 
fomiula I Wherein B is -NHa by methods well known in the art such as hydrogenafion or 
reduction. Alkylation of a compound of the fbmiula I wherein B is -NHR, or -NH. with an 
appropriate alkyI halide in the presence of an appropriate base such as lithium or sodium 
brstrimethylsilyiamide. lithium or sodium diisopropylamide. n-butyllithium or potassium t- 
butoxrde. .n an appropriate solvent such as THF. dioxane or methylene chloride, will yield the 
corresponding compound of fom,ula I wherein B is -NR,R,. Alternatively, reductive amination of 
a compound of the fbmiula I wherein B is -NHR, or -NH. for example, aoylation. followed by 
reduction ^"th a borohydride (e^. sodium borohydride) will fomi the con-esponding compound 
of formula I wherein B is -NR1R2 or NHCHRiRj. 

When B is .NR,R, or -NHCHR.R,. an excess of BH may be used both as a reagent 
and as a base. Bases other than BH such as potassium carbonate. tri-(C,.Ce)alkylamine or 
sodium hydride may also be used. The reactfon is carried out at a temperature of about 75' to 
230°C. When the reactfon is earned out in the presence of a base, such as sodium hydride 
potassium C,-C, alkoxide. or an organolithium compound such as n-butyllithium. a molar 
equivalent of the amine is used. 

When B is -OCHR.R, or -SCHR,R, a base which is capable of deprotonating BH may 
be used, such as an alkali metal hydride such as sodium or potassium hydride, or an 
organometallic base such as sodium diisopropylamide. sodium bis(trimethylsilyl)amide. lithium 
diisopropylamide. lithium bis(trimethylsilyl)amide. sodium or potassium C,-C, alkoxide or n- 
butyllithlum. The solvent used can be. for example, tetrahydrofuran. acetc^ftrile. 
dimethylsulfoxae. acetone, methj^ene chloride, toluene, a C^C^ alcohol, chlorofomi. benzene 
xylene, or 1-methyl-2-pynolidinone. and the reaction temperature can range from about 0»C to 
about 180»C. and is preferably from about SO-C to about 80"C. 
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Compounds of the formulae I. II and III wherein B is as defined with reference to 
formulae I. li and III and R3 is defined with reference to the same except that R3 is not methyl or 
ethyl (hereinafter R20, which is defined as R3 with the exception that it can not be methyl or 
ethyl) may be prepared by reacting a compound of the formulae I, II or III wherein R3 is chloro 
5 with a nucleophile of the formula R20H with or without an organic or inorganic base. Suitable 
bases include sodium and sodium hydride, when R20H is an alkanol or an alkane thiol; and 
weaker bases such as potassium carbonate or triethylamlne when R20H Is an amine. The 
compounds of formula I wherein R20 is fluoro may be prepared from the corresponding 
compounds wherein R20 is chloro on reaction with tetrabutylammonium fluoride. Suitable 
10 solvents are dimethylsuifoxide, tetrahydrofuran, or methylene chloride, preferably 
tetrahydrofuran. 

Compounds of the fonmula I wherein B is -CR1R2R11, -C(C=CR2Ri2)Ri, -CHR2OR12, 
-CHR2SR12, or -C(0)R2, and R3 is Rig, as defined above, may be prepared as depicted in 
Scheme I. 
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Compounds of the formula IV wherein D is cyano and A. R4, R5, and Rig are as defined 
above having formula IVA (not shown), prepared by reacting the corresponding compound 
wherein D is chloro with potassium cyanide or copper cyanide in dimethylsulfoxide, 1-methyl-2- 
pyn-olidinone. N,N-dimethyIformamide (DMF) or acetamide. are reacted with a Grignard reagent 
5 containing group R2, as defined above, to fonn the compounds of fonnula lA. Further reaction 
of the compound of formula lA with a Grignard reagent containing Ri as defined above provides 
the compound of formula IB. Corresponding compounds of fonmula IC wherein B" is - 
CR1R2R11, or -C(C=CR2Ri2)Ri may be prepared by conventional methods. Thus, reaction of IB 
with an acid, such as concentrated sulfuric acid in acetic acid, or Burgess inner salt, such as 

10 (carboxysulfamoyl)triethylammonium hydroxide methyl ester, gives a compound of formula IC 
wherein B' is -C(=CR2Ri2)Ri. Hydrogenation of a compound wherein B' is -C(=CR2Ri2)Ri using 
a palladium/carbon (Pd/C) or platinum dioxide catalyst gives a compound IC wherein B' is 
CHR1R2. Reaction of compound IB with diethylaminosulfur trifluoride or 
triphenylphosphine/carbontetrachioride affords a compound IC wherein B' is -CR1R2F or - 

1 5 CR1R2CI, respectively. Reduction of a compound of fomnula lA with sodium borohydride gives a 
compound I wherein B is -CHR2OH. Alkylation of this -CHR2OH group with alkyi halide such as 
all<yl iodide In the presence of a base such as sodium hydride at room temperature affords a 
compound of formula I wherein B is -CHR20R72. 

Compounds of the formula II wherein R3 is R19 as defined above may be prepared from 

20 compounds of the formula )V wherein R^g, R4, R5 and A are as defined before, D is chloro, and 
YR21 is NH or -CHR21 wherein R2t is cyano or -C00(Ci-C4 ailcyl), hereafter formula IVB, as 
shown in Scheme 2. 
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Compounds of the formula VII wherein R4 and Re are each hydrogen and Y is N may 
be prepared by heating compounds of formula IVB with an acid catalyst in a suitable solvent 
such as toluene, benzene, t-butanol, acetonitriie and acetone, preferably toluene. The acid 
catalyst may be sulfuric acid, hydrochloric acid, p-toluene sulfonic acid, or methylsulfonic acid, 
5 preferably p-toluene sulfonic acid. 

When Y in formula IVB is CH or N, a base may be used to deprotonate the proton of 
the compound of formula IVB. Suitable solvents are tetrahydrofuran, toluene, and methylene 
chloride, suitable reaction temperatures are between about -TS'^C and 100^*0, preferably -78** to 
50**C, and suitable bases are sodium hydride, potassium hydride, potassium t-butoxide, lithium 
10 bis(trimethylsHyl) amide, and lithium or sodium diisopropylamide. 

Compounds of the formula VII wherein R4 and Re are each hydrogen may be 
deprotonated with a base such as sodium hydride, or an organometallic compound such as 
lithium bis(trimethylsilyl)amide followed by quenching with an electrophile compound containing 
the group R4, such as R4L wherein L is a leaving group such as iodo, bromo, mesylate, tosylate 
15 or with p-tolyl-N-fluoro-N-Ci-Ce alkyi sulfonamide, iodine, p-nitrobenzene. dimethylformamide, 
di(Ci-C4 alkyl)ketone. fonnaldehyde, (C1-C4 alkyi) aldehyde or bromine, to provide a compound 
of fomnula VII wherein R4 is fluoro, chloro, bromo, Iodo, hydroxy, CrC4 alkyi, S{Ci-C4 alkyl), 
CHO, CH(OH)(Ci-C4 alkyl), C(0H)(di.Ci-C4 alkyl) or CH2OH. Further conventional alkylation of 
the hydroxy group or oxidation of the thioalkyi group leads to compounds of formula VII wherein 
20 R4 is CrC4 alkoxy and S0n(Ci-C4 alkyl) wherein n is 1 or 2, respectively. Oxidation of 
compounds of formula VII wherein R4 is hydroxy and Re is hydrogen affords con^esponding 
compounds wherein CR4R6 is C=0. which on reductive amination with an appropriate amine 
convert into con-esponding compounds wherein R4 is amino. The compounds of fonmula VII 
wherein R4 is nitro or amino may be formed by reacting compounds of formula VII wherein R4 
25 and Re are both hydrogen with alkyl nitrite to form compounds wherein CR4R6 is C=NOH and 
oxidizing or reducing to give the compounds of fomnula VII wherein R4 is nitro or amine, 
respectively. 

Compounds of the fomnula VII, when one of R4 and R© Is hydrogen, may be converted 
into con-esponding compounds wherein R16 and R17 are both hydrogen by reduction with a 

30 reducing agent such as lithium aluminum hydride in tetrahydrofuran. The same reduction leads 
to compounds wherein Rie is hydrogen and R17 is hydroxy, when both of R4 and Re are not 
hydrogen. Alkylation when is hydroxy with CrC4 alkyl iodide in the presence of sodium 
hydride gives the corresponding compound wherein R17 is 0(Ci-C4 alkyi). Reaction of 
compounds of fomnula VII with an organometallic compound such as di(Ci-C6 alkyl)2inc. Ci-Ce 

35 alkyl lithium, or Ci-Ce alkyl magnesiumbromide affords compounds of formula VIII wherein one 
of R16 or Ri7 is Ci-Ce alkyl and the other is hydroxy. 
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The conversion of compounds of formula VIII to corresponding compounds of fomiula 
IIA is by the methods described above for preparation of compounds of formula I. 

The compounds of formula III wherein G is oxygen or sulfur and Re is hydrogen may be 
prepared by reacting compounds of formula I wherein R4 is amino and Z is NH with phosgene, 
diphosgene, triphosgene or thiophosgene. The reaction is in the presence of a base such as 
tri(C,-C4 alkyl)amine in a suitable solvent, preferable tetrahydrofurane at about -78° to about 
50"'C. preferably at O-C to room temperature. Standard aikylation of these compounds wherein 
Re is hydrogen with a suitable base such as sodium hydride in a suitable solvent such as dry 
tetrahydrofuran provides compounds of the formula III wherein Re is C1-C4 alkyl. 

Compounds of the formula III wherein G is alkyl may be prepared by reacting a 
compound of the fonmula I wherein R4 Is amino and Z is NH with a compound of the formula 
GC(0C,-C2 alkyl)3 in the presence of an acid such as p-toluenesuHbnic add (p-TsOH). 
methanesulfonic acid (MsOH). hydrogen chloride gas (HCIg) or concentrated sulfuric acid 
(H2SO4) in an appropriate sovlent such as toluene, xylene, benzene, dioxane or THF at a 
tempeature from about room temperature to about 140»C. preferably from about SO'C to about 
the reflux temperature. Alternatively, a compound of the fomiula I wherein R, is amino and Z is 
NH can be reacted with [G(C=0)]20, G(C=0)Ci or G{C=0)F in the presence of a base such as 
pyndine. a derivative of pyridine or a tri-(C,-C4)alkylamine. in an appropriate solvent such as 
CHaCiz. CHCI3, THF, dioxane, toluene or benzene, at a temperature from about 0°C to about 
the reflux temperature of the reaction mixture, preferably from about 0=C to about room 
temperature, followed by ring cyclization under acidic conditions (e^, with pTSOH. MSOH, 
HCIg. hydrogen bromide gas {HBr,) or concentrated H^SO^). The ring cyclization can be carried 
out in an appropriate solvent such as a C-Cs alcohol, toluene, xylene, benzene, dioxane or 
THF. Suitable temperatures for this reaction can range fi-om about room temperature to about 
140»C. Preferably, the reaction temperature is between about 50»C and about the reflux 
temperature. 

Compounds of the fomriula III wherein G is -0-(CrCa alkyl) or -OCF3 may be prepared 
by reacting a compound of the formula ill wherein G is oxygen and Re is hydrogen with a 
compound of the fomiula GOSO2CF3 in the presence of a base such as tri(C,-C4 alkyl)amine. or 
with lithium bistrimethylsilylamide in HIV1PA or DMF, and then quenching the reaction with a 
compound of the formula GOSO^OG or G-X wherein X is bromo. chloro or SO3CF3. 

The compounds of fomiula IV wherein D is chloro and ZR5 is NHR5 may be prepared 
ftx>m compounds of fomiula V: 
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wherein A and R4 are as defined with reference to formula i and Rig is as defined above, by 
reaction with R5NH2. The reaction is in tetrahydrofuran or dimethylsulfoxide at about 0**C to 
about ISO^'C, preferably 50° to 130°C. The compounds of formula IV wherein D is chloro and 
5 Z is O, S. CHR21 wherein R21 is an electron deficient group such as cyano, C(=0)R, COOR, 
wherein R is C1-C4 alkyl. benzoyl or allyl, or SOn- phenyl wherein n = 0, 1 or 2 may be 
prepared by reacting compounds of fomnula V with R5OH, R5SH, R5NH2 or R5CHR21. The 
reaction proceeds in the presence of a base which Is capable of deprotonating R5ZH, such as 
sodium hydride, potassium hydride, potassium carbonate, lithium or sodium 

10 bls{trimethylsilyl)amide, lithium or sodium dialkylamide, sodium or potassium (C1-C4 alkoxide) 
or n-butyllithium. with or without other organometal halides such as copper (I) bromide, iodide 
or chloride, copper (II) oxide, copper (I) oxide, copper metal and trialkyltinchloride. Examples 
of solvents that may be used are tetrahydrofuran, dimethylsulfoxide, acetonitrile, methylene 
chloride. 1 -methyl-2-pyrrolidinone, pyridine, quinoline, N,N-dialkylacetamides. 2,4,6- 

15 trimethylpyridine. N.N-dialkylfonnamides. e^, N,N-dimethylformamide (DMF), hexamethyl 
phosphoramide and toluene. The reaction temperature may range from about 0°C to about 
180°C. and is preferably from about 0** to about 150'C. 

Compounds of the fonnula IV wherein A is CR7, D is chloro and Z is O, S. CHR21 may 
be prepared by reduction of compounds of fomnula X, depicted below, wherein R7 and Z are as 

20 defined immediately above, with a reducing agent such. as phosphorous trichloride in an 
appropriate solvent such as methylene chloride or chloroform at temperature from about 0°C to 
about 100*C, preferably from about room temperature to about the reflux temperature of the 
solvent. 
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X XI 
Compounds of the formula X may be prepared from compounds of the formula XI. depicted 
above, wherein R4 is as defined as it is for formula I and R19 is as defined above (i\e^, methyl 
or ethyl), by reaction with a compound of the formula R5OH, R5SH or R5CHR21. This reaction 
proceeds in the presence of a base w^hich is capable of deprotonating R5ZH, such as sodium 
hydride, potassium hydride, lithium, sodium or potassium bis(trimethylsilyl)amide. lithium, 
sodium or potassium dialkylamlde, sodium or potassium Ci-C4alkoxide, or n-butyllithium. 
Suitable solvents include tetrahydrofuran, dioxane, dimethylsulfbxide, 1-methyl-2- 
pynrolidlnone, pyridine. N,N-dKC,-C4 alkyl)acetamides, acetamide, N.N-dKCi-C4 
alkyl)formamides, acetonitrile, methylene chloride, touluene and xylene. Suitable reaction 
temperatures may range from about -78=0 to about 150»C, and are preferably between about 
-40''C to about ISCC. 

Compounds of the formula XI may be prepared by reacting the corresponding 
compounds of formula V wherein A is -CR7 and R4 and R,9 are defined as above, with an 
15 oxidizing agent such as m-chloroperbenzoic add. peracetic acid or pertrifiuoroacetic acid, in a 
solvent such as methylene chloride, chlorofonm, acetic acid, DIV1F, methanol or a mixture of one 
or more of the foregoing solvents, at temperature from about CC to about lOO'C. preferably 
from about room temperature to about BO'C. 

When R4 is an electron withdrawing group such as a NO2. -C00{Ci-C4 alkyi), -COOH, 
20 CN or -C0(C,-C4)alkyl, the reaction order for the coupling reactions that introduce the B and 
ZRs groups in the synthesis of compounds of fonnula I may be reversed. The B group may be 
introduced before the ZR5 coupling step using the methods analogous to those described 
above. For example, compounds of the formula I wherein R4 Is an election deficient group may 
be prepared by reacting a compound of the fomiula XII wrth a compound of the formula HZR5. 
25 Compounds of the fomnula XII may be prepared by reacting a compound of the formula V 
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wherein A is CR7 and R19 and R4 are defined as above with a compound of the formula B"H in 
the presence of a base. 

Compounds of the formula IV wherein D is chloro and Z is -N(CrC4 alky!) may be 
prepared by reacting the con-esponding compounds wherein Z is NH with a base, at a 
5 temperature from about -78°C to about 100°C, preferably from about O^'C to about room 
temperature, followed by quenching with Cr^A sAkyl iodide or bromide. Suitable bases include, 
for example, sodium hydride, lithium or sodium bis(trimethylsilyl)amide, lithium or sodium 
dialkylamide. and n-butyllithium. Suitable solvents include, for example, tetrahydroftiran, 
dimethylsulfoxide, toluene, benzene or methylene chloride. 

10 Compounds of the formula IV wherein D is chloro, hydroxy or OP wherein P is a 

standard protecting group for hydroxy and Z is -CR13R14 may be prepared by alkylation. using 
an Ri3 containing alkylating agent such as Rial, compounds of the formula IV wherein Z is - 
CHR21 in the presence of a base that is capable of deprotonating the proton in the Z group, as 
mentioned above, followed by quenching with an R14 containing alkylating agent such as R14I. 

15 Heating compounds of the formula IV wherein D is chloro or hydrogen and Z is '-CH(CN) in 
about 85% phosphoric acid at about the reflux temperature yields the corresponding 
compounds of formula IV wherein D is hydroxy and Z is CH2. Deprotonation of the compounds 
of fomnula IV wherein Z is CH2 with a base, such as described above for deprotonation of R5ZH, 
followed by quenching with a suitable electrophile such as a (Ci-Cs alkyl)lodide, iodine. 

20 bromine, acetylchloride. formaldehyde, acetone. p-tolyl-N-fIuoro-N-(Ci-C6 aIkyl)sulfonamide. 
nitrobenzene, CrCe alkylnitrite. ethylene oxide or dihaloethane yields the con-esponding 
compounds of fomiula IV wherein Z is -CHR13, -CH{OH), cyclopropyl or -C(NOH). Further 
alkylation of compounds wherein Z is -CHR13, e^fl:. 3S described immediately above, with an 
alkylating agent of the fomiula R14I, produces the con-esponding compounds wherein Z is - 

25 C(Ri3Ru). 

Conversion of -C(R5)N0H or -CH(0H)R5 to C(0)R5 may be accomplished by known 
methods. Hydrogenation or reduction of compounds wherein Z is -C=NOH provides 
compounds wherein Z is -CHNH2. Some of the intermediates may require a protecting or 
deprotecting procedure to control the reaction selectivity using standard organic chemistry. 

30 Compounds of the formula V wherein A is N (hereinafter referred to as compounds of 

the fomiula VB) or A is CR7 (Le.. compounds of the fomiula VA). and R4 and R19 are defined as 
they are for fomriula I, may be prepared by reacting the con-esponding compounds of formulae 
VIB and VIA, respectively, with 1 equivalent or an excess of POCI3 at a temperature from about 
room temperature to about 180*C. preferably at the reflux temperature, with or without a 

35 solvent. Compounds of formula VIA may be prepared by the methods analogous to those 
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described in the literature and well known to those stalled in the art. (See Helv. Chimica Acta. . 
25, p. 1306-1313 (1942)). 

Compounds of fonnula VIB may be prepared by reacting 1 equivalent of the HCI salt of 
Ri9C(=NH)(NH2). 1 equivalent of FUCH(COO-(Ci-C2 alkyl))2. and 2 equivalents of a base such 
as a sodium alkoxide. e^. sodium methoxide in a mixture of an alcohol (e^, methanol), and 
acetone at a temperature from about SCC to about 200»C. preferably at the reflux temperature. 




15 



20 



25 



VIA, fl = CR7 
VIB, fl = N 

When compounds of this invention contain one or more chiral centers, it is understood that 
the invention includes the racemic mixtures as well as ail individual enantiomers and 
1 0 diastereomers of such compounds, and mixtures thereof. 

The subject invention also includes isotopically-labeled compounds, which are 
Wentical to those recited in formulas I. II. or III. but for the fact that one or more atoms are 
replaced by an atom having an atomic mass or mass number different from the atomic mass 
or mass number usually found in nature. Examples of isotopes that can be incorporated into 
compounds of the invention include isotopes of hydrogen, carbon, nitrogen, oxygen, 
phosphorous, fluorine, iodine, and chlorine, such as ^H, "c, ^*C, ^V, ''^1 and 
Compounds of the present invention and pharmaceutically acceptable salts of said 
compounds that contain the aforementioned isotopes and/or other isotopes of other atoms 
are wfthin the scope of this invention. Isotopically-labeled compounds of the present 
Invention, for example those into which radioactive isotopes such as and '"c are 
incorporated, are useful in drug and/or substrate tissue distribution assays. Tritiated, i.e.. ^H. 
and cart)on-14. i.e.. "c. isotopes are particularly preferred for their ease of preparation and 
detectability. "c and isotopes are particularly useful in PET (positron emission 
tomography), and ^»l Isotopes are particularly useful In SPECT (single photon emission 
computerized tomography), all useful in brain imaging. Further, substitution with heavier 
.sotopes such as deuterium, i.e.. ^H. can afford certain therapeutic advantages resulting from 
greater metebollc stability, for exampte increased in vivo half-life or reduced dosage 
requirements and. hence, may be prefen-ed in some circumstances. Isotopically labeled 
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compounds of formulas I, II, or III of this invention can generally be prepared by carrying out 
the procedures disclosed in the Schemes and/or in the Examples below, by substituting a 
readily available isotopically labeled reagent for a non-isotoplcally labeled reagent. 

The acid addition salts of compounds of the formulae I, 1! and ill ("the active 
5 compounds of this invention) can be prepared in a conventional manner by treating a solution or 
suspension of the corresponding free base with one chemical equivalent of a pharmaceutically 
acceptable acid. Conventional concentration or crystallization techniques can be employed to 
isolate the salts. Illustrative of suitable acids are acetic, lactic, succinic, maleic, tartaric, citric, 
gluconic, ascorbic, benzoic, cinnamic, fumaric. sulfuric, phosphoric, hydrochloric, hydrobromic, 

10 hydroiodic. sulfamic, sulfonic acids such as methanesulfonic, benzene sulfonic, p- 
toluenesulfonic, and related acids. 

The active compounds of this invention may be administered alone or in combination 
with phamriaceutically acceptable carriers, in either single or multiple doses. Suitable 
pharmaceutical earners include inert solid diluents or fillers, sterile aqueous solutions and 

15 various organic solvents. The pharmaceutical compositions formed by combining the novel 
compounds of formulae I, 11 and 111 and their pharmaceutically acceptable carriers can then be 
readily administered in a variety of dosage forms such as tablets, powders, lozenges, syrups, 
injectable solutions and the like. These pharmaceutical compositions can. if desired, contain 
additional ingredients such as flavorings, binders, excipients and the like. Thus, for purposes of 

20 oral administration, tablets containing various excipients such as sodium citrate, calcium 
carbonate and calcium phosphate may be employed along with various disintegrants such as 
starch, methylcellulose. alginic acid and certain complex silicates, together with binding agents 
such as polyvinylpyrrolidone, sucrose, gelatin and acacia. Additionally, lubricating agents such 
as magnesium stearate. sodium lauryl sulfate and talc are often useful for tabletting purposes. 

25 Solid compositions of a similar type may also be employed as fillers in soft and hard filled 
gelatin capsules. Preferred materials for this Include lactose or milk sugar and high molecular 
weight polyethylene glycols. When aqueous suspensions or elixirs are desired for oral 
administration, the essential active ingredient therein may be combined with various sweetening 
or flavoring agents, coloring matter or dyes and, if desired, emulsifying or suspending agents, 

30 together with diluents such as water, ethanol, propylene glycol, glycerin and combinations 
thereof. 

For parenteral administration, solutions containing an active compound of this invention 
or a pharmaceutically acceptable salt thereof in sesame or peanut oil, aqueous propylene 
glycol, or in sterile aqueous solution may be employed. Such aqueous solutk>ns should be 
35 suitably buffered If necessary and the liquid diluent first rendered isotonic vyith sufficient saline 
or glucose. These particular aqueous solutions are especially suitable for intravenous, 
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intramuscular, subcutaneous and intraperitoneal administration. The sterile aqueous media 
employed are all readily avaflable by standard techniques knovwi to those skilled in the art 

The effective dosages for compounds of the fomnulae I, II or III and their salts will 
depend on the intended route of administration and factors such as the age and weight of the 
patient, as generally known to a physician. The dosages will also depend on the particular 
illness to be treated. For instance, the daily dosage for stress-induced illnesses, inflammatory 
disorders. Alzheimer's disease, gastro-intestinal diseases, anorexia nervosa, hemorrhagic 
stress and drug and alcohol withdrawal symptoms will generally range fi-om about 0.1 to about 
50 mg/kg body weight of the patient to be treated. TTie effective dose can be detemiined by 
those of ordinary skill in the art by reference to texts pertaining to treatment of the particular 
disorder or condition to be treated. 

Methods that may be used to determine the CRF antagonist acivity of the active 
compounds of this invention and their phamiaceuticafly acceptable salts are described in 
Endocrinology . 116. 1653-1659 (1985) and Peptides . 10. 179-188 (1985). The binding activities 
for compounds of fomiulae I. II and III. expressed as IC^, values, generally range Irom about 0.5 
nanomolar to about 10 micromolar. 

The present invention is illustrated by the following examples. It will be understood, 
however, that the invention is not limited to the specific details of these examples. Melting 
points are uncorrected. Proton nuclear magnetic resonance spectra (^H NMR) and C" nuclear 
magnetic resonance spectra (C" NMR) were measured for solutions in deuterochlorofomi 
(CDCI3) and peak positions are expressed in parts per millfon (ppm) downfield from 
tetramethylsilane (TMS). The peak shapes are denoted as follows: s. singlet; d. doublet; t. 
triplet; q, quartet; m, multiplet; b, broad. 

The following abbreviations are used in the Examples: Ph=phenyl: iPr=isopropyl; 
25 HRMS=high resolution mass spectrum. 

Example 1 

The compounds below were prepared by reaction of (2-chloro-6-methyl-3-nitro- 
pyridin-4-yl)-(alky|. or dialkyl)-amine with substituted phenol by a method analogous to the 
following: To a mixture of (2-chloro-6-methyl-3-nitro-pyridin-4-yl)-(alkyl- or dialkyl)-amine (1 
mmol) and 2.4.6-trimethylphenoi (1 mmol) in dry THF was added potassium tert-butoxide (1 
mmol) and the resulting mixture was stirred at room temperature until all starting material was 
consumed. The mixture was quenched with water and extracted with ethyl acetate. The 
organic layer was dried and concentrated to give the title compound after purification through 
silica gel column chromatography: 
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2-[2-(4-Chloro-2.6-dimethyl-phenoxy)-6-methyl-3-nitro-pyridin-4-(S)-ylaminol-butan-1- 

ol 

1H NMR(CDCl3) d 7.69(,1H), 6.289s,1H), 3.65-3.80(m,2H). 3.60m.1H). 2.12(s,3H), 
2.08(s,6H). 1.8(brs.1H), 1.5-1.8(m,2H). 1.01(t,3H) ppm. 
5 (1-Methoxymethyl-propyl)-[6-methyl-3-nitro-2-(4-trifluoromethoxy-phenoxy)-pyridin-4- 
yl]-amine 

yellow solid, mp. 75-76 "C. Anal. For C18H20N3O5F3, calc. C52.05; H, 4.85: N. 10.12; 
found, C. 52.14; H, 5.04; N, 10.13 

2- (2-Amino-4.6-dichloro-phenoxy)-6-methyl-3-nitro-pyridin-4-yl]-(1-niethoxymethyl- 
10 propyD-amine 

1H NMR (CDCI3) d 9.55(d,1H), 7.23(d.1H), 7.00(d,1H), 6.05(s,1H), 3.69(m.1H), 
3.49(m,2H). 3.38(s,3H), 2.35(s.3H), 1.78(m,1H), 1.65(m,1H), 0.99(t,3H) ppm. 

3- Methoxy-2-f4-(1-methoxymethyl-propylamlno)-6-methyl-3-nitro-pyridin-2-yloxyT- 
benzaldehyde 

15 yellow solid, mp. 1 26.5-1 30.5°C, Anal. For C^HzsNsOe, calc. C58.60; H, 5.95; N, 

10.79; found, C, 58.45; H, 6.11; N, 10.32 

f2-(2.6-Dibromo-4-trlfluoromethoxy-phenoxy)-6-methyl-3-nitro-pyridin-4-yl]-(1- 
methoxymethyl-propyl)-amine 

yellow solid, 1H NMRCCDCy d 8.00(d,1H), 7.49(.2H), 6.35(s,1H), 3.64(m,1H). 
3.53(m,2H). 3.43(s.3H), 2.20(s,3H). 1.6-1 .9(m.4H), 1.04(t,3H)ppm. 

[2-(2-Bromo-4-chloro-6-methoxy-phenoxy)-6-methyl-3-nitro-pyridin-4-yl1-(1- 
methoxymetliyl-propyl)-amine 

yellow solid, mp. 11 1.8-1 13.6''C, Anal. For CisHziNgOsBrCI, calc, C, 45.54; H, 4.46; 
N, 8.85; found, C, 45.94; H, 4.32; N, 8.68 

[2-(2,4-Dichloro-phenoxy)-6-methyl-3-nitro-pyridin-4-yl]-(1-methoxvmethyl-propyl)- 

amine 

1H NMR (CDCis) d 7.83{d,1H). 7.46(d,1H), 7.30{dd.1H). 7.15(dd.1H), 6.33(s,1H). 
3.65(m,1H). 3.51(m,2H), 3.42(s,3H). 2.21(s,3H). 1.82(m,1H), 1.66(m,1H), 1 .03(t,3H) ppm. 

[2-(2-Bromo-6-chloro-4-methoxy-phenoxy)-6-methyl-3-nitro-pyridin-4-yl1-(1- 
methoxymethyl-propyO-amine 

1H NMR(CDCl3) d 7.88{d.1H), 7.04(d.1H), 6.93(d.1H), 6.27(s,1H). 3.79(s,3H), 
3.60{m,1H). 3.4-3.5(m,2H), 3.38(s,3H). 2.15(s,3H), 1.78(m.1H), 1.64(m,1H), 0.99(t.3H) 

(1-Methoxymethyl-propyl)-[6-methyl-3-n!tro-2-(2,4.6-trimetlioxy-phenoxy)-pyridin-4- 
yll-amine 

mp. 1 26.8-1 29.5°C; Anal. For C20H27N3O7 calc. C, 57.00; H, 6.46; N, 9.97; found C, 
56.94; H. 6.85; N, 9.66. 
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Example 2 

2-Chloro-N-f4-ri-ethYl- propylamino)-6-methvl-2-f2.4.6-trimethv>-phenoxy)-pviidin^^ 
yq-acetamide 

To a solution of N-4-(1-ethyl-propyl)-6-methyl-2-(2,4.6-trimethyl-phenoxy)-pyridine- 
5 3.4-diamtne (250 mg. 0.783 mmol) in dry THF was added chloroacetyl chloride (86 mg. 0.763 
mmol) and triethylamlne (77 mg. 0.763 mmol) at 0»C. The resulting mixture was warmed to 
room temperature and stirred for 1 hr. The mixture was quenched with water and extracted 
wfth ethyl acetate. The organic layer was dried over anhydrous sodium sulfate, filtered, and 
concentrated to dryness to give the title compound as a solid. The solid was purified through 
1 0 silica gel column chromatography to give 280 mg(91 %) of tan crystals, mp. 1 52-154''C. 

1H NMR(CDCl3) d 8.07(brs.1H). 6.88(s.2H). 6.16{s.1H). 4.75(m.1H). 4.25(s.2H), 
3.33(m,1H). 2.30(s,3H). 2.18(s.3H). 2.08(s,6H). 1.4-1 .75(m.4H), 0.97(t.6H) ppm. 

The following compounds were prepared by an analogous method to that in the 
preceding paragraph: 

3-Chloro-N-r4-(1-ethvf-DroDyi amino)-6-methvl-2-(2.4.6-trimethy|.phenoxv)-Dvridin-3. 
yl]-propionamide 

tan solld.mp. ISS-ISS^C. Anal. For C23H32CIN3O2 calc. C. 66.09; H. 7.72; N. 10.05; 
found. C, 66.27; H, 7.87; N. 9.99. 

2-Chioro-N-f4-(1-ethyl-propvla mino)-6-methvl-2-(2.4.6-tr(methvl-phenoxv)-pvridin-3- 
20 yll-propionamide 

mp. 170-172°C, Anal. For C23H32CIN3O2 calc. C. 66.09; H. 7.72; N. 10.05; found C. 
66.20; H, 7.52; N. 10.09. 



15 



25 diamine 



30 



35 



Example 3 

N3-Aily|.N4-(1-ethvl-propvn-6-m ethyl-2-(2.4.6-trimethvl-phenoxvWDvridine..-^4- 



To a solution of N-4-(1-ethyl-propyl)-6-methyl-2-{2.4,6-trimethyl-phenoxy)-pyridine- 
3.4-diamine (500 mg. 1.52 mmol) in dry THF was added 1M in THF of lithium 
bis(trimethylsilyl)amide (1.6 ml. 1.6 mmol) at -78°C. After stirring at -78°C for 10 min, allyl 
bromide (0.13 ml, 1.52 mmol) was added and the resulting mixture was stirred at that 
temperature for 20 min. then warmed to room temperature overnight. The mixture was 
quenched with water and extracted with ethyl acetate. The organic layer was dried over 
anhydrous sodium sulfate, filtered, and concentrated to dryness to give the title compound as 
a green-blue oil. The oil was purified through silica gel column chromatography using 5%ethyl 
acetate in hexane as eluenl to give a yellow crystal, mp. se-SS^C. 

1H NMRCCDCy d 6.87(s.2H). 6.0(m.2H). 5.2-5.35(m.2H). 4.8(d.1H). 3.54(d.2H), 
3.3(m.1H). 3.05(s.1H). 2.30(s.3H). 2.14(s.3H). 2.09(s.6H). 1.4-1 .6(m.4H). 0.96(t,6H) ppm. 
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The following compounds were prepared by an analogous method: 
N3-(3-Chloro-propyl)-N4-(1-ethyl-propyl)-6-methyl-2-(2,4,6-trimethyl-phenoxy)- 
pyridine>3,4-diamine 

1H NMR(CDCl3) d 6.85{s,2H), 6.05(s,1H), 4.9(d,1H), 3.8{m,2H), 3.3(m,1H), 
5 3.1(m.2H). 2.3{s,3H), 2.159s,3H). 2.04(s,6H). 1.79m.2H), 1.5(m.2H), 1.0(m,6H) ppm. 

N4-(1-Ethyl-propyl)'6-methyl-N3-propa-1,2-dienyl-2-(2.4,6-trimethyl-phenoxy)- 
pyridine>3,4-diamine 

1H NMR(CDCl3) d 8.93(d,1H), 6.86(s,2H), 6.66{m,1H). 6.09(s.1H). 5.4-5.6(m.2H), 
5.54(d.1H). 3,27(m,1H), 2.27(s.3H), 2.12(s.3H). 2.05(s,6H). 1.6(m,4H). 0.94(t.6H) ppm. 
10 Example 4 

2-f3-Amino-2-(4-chloro-2,6-dimethyl-phenoxy)-6-methyl-pvridin-4-(S)-ylaminol-butan- 

1-ol 

A mixture of 2~[2-(4-Chloro-2,6-dinnethyl-phenoxy)-6-methyl-3-nitro-pyridin-4-(S)- 
yIamino]-butan-1-ol (120 mg) and Fe (73 mg) in 12 ml of 1:1 of AcOH:H20 was heated at 

15 reflux for 2 hr. The reaction mixture was concentrated to dryness. The residue was quenched 
with water, basified to pH 12 and filtered through celite. The filtrate was extracted with 
chloroform. The organic layer was washed with brine, dried and concentrated to give the title 
compound as a yellow solid. The solid was purified through silica gel column chromatography 
using 1:1 EtOAcrhexane as eluent to give the title compound as a white solid, mp. 161- 

20 162oC. 

1H NMR(CDCl3) d 7.03(s,2H), 6.15(s.1H). 3.75(m.2H). 3.47(m.1H). 2.25(brs.3H). 
2.08(s.6H). 1.5-1.8(m.2H). 0.98t.3H) ppm 

Example 5 

2-(4-Chloro-2,6-dimethyl-phenoxyH-(1-ethyl-propylamlno)-6-methyl-nicotinic acid 
25 methyl ester 

A mixture of 4-chloro-6-methyl-2-(4-Chloro-2,6-dimethyl-phenoxy)-nicotinic acid 
methyl ester (77mg. 0.226 mmol) and 1-ethyl-propyl-amine in DMSO was heated at 120°C for 
4 hr. The mixture was quenched with sat. ammonium chloride, water, brine and extracted 
with ethyl acetate. The organic layer was dried and concentrated to give 140 mg of yellow 
30 solid. 1HNMR(CDCl3) d 8.10(d.1H). 7.03(s.2H). 6.09(s,1H). 3.88(s,3H), 3.35(m,1H). 
2;10(s.3H), 2.08(s,6H). 1.5-1 .7(m.4H), 0.96(t,6H) ppm. 

Example 6 

2-(4-Bromo-2.6-dimethyl'PhenoxyM-(1-ethyl-propylamino)-6-methyl-nicotinlc acid 
methyl ester 

35 A mixture of 4-chloro-6-methyl-2-(4-bromo-2.6-dimethyl-phenoxy)-nicotinic acid 

methyl ester and 1-ethyl-propyl-amine in DMSO was heated at 120®C for 16 hr. The mixture 
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was quenched with water, brine and extracted with ethyl acetate. The organic iayer was dried 
and concentrated to dryness. The residue was purified through silica gel column 
chromatography using hexane to 3% ethyl acetate in hexane as eluent to give the title 
compound as a white solid. 1H NMR(CDCl3) d 8.1(d.1H). 7.18(s.2H). 6.08(s.1H). 3.87(s3H) 
3.35(m.1H). 2.10(s.3H), 2.08(s,6H). 1.4-1 .7{m.4H), 0.96(t,6H) ppm. 

Example 7 

4-(1-Ethyl-prop-2-vnvlamino)-6-methvl-2-(2. 4.6-trimethvl-Dhenoxy)-nicotinic a rJH 
methyl ester 

A mixture of 4-chloro-6HnethyI-2-(2.4.6-trimethyl-phenoxy)-nicotinlc acid methyl ester 
and l-ethyl-propyl-amlne in DMSO was heated at 130<»C overnight. The mixture was 
quenched with water, brine and extracted with ethyl acetate. The organic layer was dried and 
concentrated to domess. The residue was purified through silica gel column chromatography 
to give the title compound. 1H NMRCCDCy d 8.26(d.1H). 6.87(s.2H). 6.26{s.1H). 4.11(m 1H) 
3.87{s.3H). 2.324(m.1H). 2.30(s.3H). 2.17s,3H), 2.08{s.6H). 1.92(q.2H). 1.16(t.3H) ppm. ' ' 

Example 8 

4-(sH1-HydroxYmethyl-propvlamino)-6-methvl.P-( 2A6-trimethyl-p ^^^^ 
acid methyl ester 

A mixture of 4-chloro-2-(2.4.6-trimethyl-phenoxy)-6-methyl-nicotinic acid methyl ester 
tn?'; (S)-2-amino-1-butanol (696 mg. 7.82 mmol) in DMSO was heated in 

130 C 0,1 bath for 24hr. The mixture cooled to rt and quenched w«h water and extracted with 
ethyl acetate. The organic layer was separated, washed wtth water, dried over anhydrous 
sodium sulfate, filtered, and concentrated to dryness to give 610 mg of crude product as an 
oil. The oil was purified through silica gel column chromatography using 30o/o ethyl acetate in 
hexane as eluent to give the title compound. Anal. calc. for C21H28N2O4. 1/2H,0: C. 66.11; 
H. 7.66; N. 7.34; found: C. 66.27; H. 7.60; N. 7.21. 

Example 9 

4.(1-Ethyl-2-hydroxY-prnpvlaminn)-R^ethv|.2-f2.4fi^^^^^^^ ,,,, 
methyl ester 

A mixture of 4-chloro-2-(2.4.6-trimethyl-phenoxy)-6-methyl-nicotinic add methyl ester 
250 mg 0.78 mmol) and 3-amino-pentan-2-ol (320 mg. 3.13 mmol) in DMSO was heated in 
1 30 C 0,1 bath for 24hr. The mixture cooled to rt and quenched with water and extracted with 
e«iyl acetate. The organic layer was separated, washed with water, dried over anhydrous 

sodium sulfate, filtered, and concentrated to d^nessfogive280mg of crude product as an oi, 
The 0.1 was purified through silica gel column chromatography using 20«/o ethyl acetate in 
hexane as eluent to give the title compound as a yellow solid, mp 1 16-120«C. 
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1H NMR(CDCl3) d 8.17(m.1H). 6.87(s.2H), 6.21&6,14(two s, 1H), 3.88(s,3H). 3.8- 
4.0{m.2H), 3.5(m.1H), 3.3(m.1H). 2.30(s,3H). 2.12(s.3H), 2.09(s,6H), 1.8(d,1H). 1.5- 
1.8(m,2H). 1.26(d,3H). a99(t,3H) ppm. 

Example 10 

5 2-(4-Bromo-2,6-dimethyl-phenoxy)-4-(S)-(1-hydroxymethyl-propylamino)-6-methyl- 
nicotinic acid methyl ester 

A mixture of 4-chIoro-2-(4-bromo-2,6-trimethyl-phenoxy)-6-methyI-nicotin!c acid 
methyl ester (850 mg) and {S)-2-amino-1-butanol in DMSO was heated in ISO^'C oil bath for 
24hr. The mixture cooled to rt and quenched with water and extracted with ethyl acetate. The 
10 organic layer was separated, washed with water, dried over anhydrous sodium sulfate, 
filtered, and concentrated to dryness to give 764mg of crude product as an oil. The oil was 
purified through silica gel column chromatography to give the title compound. 1H NMR 
(CDCI3) d 8.15{d,1H), 7.16(s,2H), 6.18(s,1H), 3.86(s,3H), 3.72{m.1H), 3.70(m,1H), 
3,54(m,1H),2.10(s,3H). 2.06(s.6H). 1.5-1 .8(m.2H). 1 .00(t.3H) ppm. 
15 Example 1 1 

2-(4-Bromo-2,6-dimethyl-phenoxy)-4-(S)-(1-methoxymethyl-propylamino)-6-methyl- 
nicotinic acid methyl ester 

A mixture of 4-chloro-2-(4-bromo-2.6-trimethyl-phenoxy)-6-methyl-nicotinic acid 
methyl ester and 1-methoxymethyl-propylamine in DIVISO was heated in 130°C oil bath for 
20 24hr. The mixture cooled to rt and quenched with water and extracted with ethyl acetate. The 
organic layer was separated, washed with water, dried over anhydrous sodium sulfete, 
filtered, and concentrated to dryness to give crude product. The crude compound was purified 
through silica gel column chromatography to give the title compound. 

Example 12 

25 2-(4-Chloro-2,6-dimethyl-phenoxy)-4-(1-hydroxymethyl-propylamino)-6- 
methyl-nicotinic acid methyl ester 

A mixture of 4-chloro-2-(4-chlord-2.6-dimethyl-phenoxy)-6-methyl-nicotinic acid 
methyl ester (Q.OOOg, 26.45 mmol) and {S)-2-amino-1-butanol (12.7ml) in 1-methyl-2- 
pyrrolidinone was heated at 130°C for 2 hr, then at 100°C overnight. The mixture cooled to rt 

30 and poured into ice-water and diluted with ethyl acetate. The organic layer was separated, 
washed with water, dried over anhydrous sodium sulfate, filtered, and concentrated to 
dryness to give 13.6g of crude product as a light yellow oil. The oil was purified through silica 
gel column chromatography using chloroform to 2%MeOH in chlorofonn as eluent to give 
6.6839 g (64%) of the title compound as a white glass foam. The glass foam was triturated 

35 with hexane to give a white solid. The solid was recrystallized from di-iso-propyl ether to give 
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a white crystals, mp 122.5-124*'C. Anal. calc. for C20H25CIN2O4: C, 61.14; H, 6.41; N, 7.13; 
found: C. 60.98; H. 6.43; N. 6.95. 

Example 13 

2-(4-Chloro-2-methoxy-phenoxv)-4-(SH1-hvdroxymethyl-propylamino)-6-methvl- 
5 nicotinic acid methyl ester 

A mixture of 4-chloro-2-(4-Chloro-2-methoxy-phenoxy)-6-methyl-nicotinic acid methyl 
ester and (S)-2-amino-1-butanol in 1-methyl-2-pyrrolidinone was heated at 130°C overnight. 
The mixture cooled to room temperature and poured into ice-water and diluted with ethyl 
acetate. The organic layer was separated, washed with water, dried over anhydrous sodium 
10 sulfete, filtered, and concentrated to dryness. The residue was purified through silica gel 
column chromatography to give the title compound as a solid mp. 92.8-93.8°C. Anal. For 
CisHzaNzOsCI calc. C, 57.80; H, 5.87; 7.09; found, C, 57.70; H, 5.89; , 7.02. 

Example 14 

2-(4-Chlor o-2.6-dimethvl-phenoxv)-4-(1-ethyl-2-hvdroxy-prDPvlamino)-6-methvl- 
15 nicotinic acid methyl ester 

A mixture of 4-chloro-2-(4-chloro-2,6-dimethyl-phenoxy).6-methy|.nicotinic add 
methyl ester (500 mg, 1.47 mmol) and 3-amino-pentan-2-ol (758mg, 7.35 mmol) in 1-methyl- 
2-pyrrolidinone was heated in 130°C oil bath for 24hr. The mixture cooled to rt and quenched 
with water and extracted with ethyl acetate. The organic layer was separated, washed with 
water, dried over anhydrous sodium sulfate, filtered, and concentrated to dryness to give an 
oil. The oil was purified through silica gel column chromatography using 20% ethyl acetate in 
hexane as eluent to give the title compound as a white crystal, mp 133-135°C. 

1H NMR(CDCl3) d 8.19(m.1H), 7.00(s.2H), 6.20&6.14(two sets of s.lH). 3.8- 
3.9(m.1H). 3.86(s.3H), 3.3&3.5(two sets of m,1H), 2.07(s,3H). 2.06(s.6H), 1.75(m.1H). 
25 1.55(m.1H). 1.24(d.3H).0.96(t.3H)ppm. 

Example 15 

2-(4-Chloro-2.6-dlmethvl-Dh enoxvM-(1-ethyl-2-methoxv-propylamino>-6-methYl- 
nicotinic acid methyl ester 

To a solution of 2-(4-chloro-2.6-dimethyl-phenoxy)-4-(1-ethyl-2-hydroxy- 
30 propylamino)- 

6-methyl-nicotinic acid methyl ester (50 mg. 0.123 mmol) in dry THF was added NaH 
and stin-ed for 20 min. An excess of Mel was added and the resulting mixture was stin-ed at rt 
overnight. The mixture cooled to rt and quenched with water and extracted with ethyl acetate. 
The organic layer was separated, washed with water, dried over anhydrous sodium sulfate. 
35 filtered, and concentrated to dryness to give an oil. The oil was purified through silica gel 
column chromatography using 20% ethyl acetate in hexane asan eluent to give the title 
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compound as a clear oil. 1H NMRCCDCb) d 8.20(d.1H). 7.00(s,2H), 6.14&6.10(two sets of 
S.1H), 3.859S.3H), 3.47(m,1H). 3.39&3.37(two sets of S.3H). 2.08(s,3H), 2.06(s.6H). 
1.75(171.1 H), 1.58(nnJH). 1.14(t.3H). 0.95(t,3H)ppm. 

Example 16 

5 2-(4-Chloro-2.6-dimethyl-phenoxyM-(1-ethyl'2'Oxo-propylamino)-6-methyl-nicotinic 
acid methyl ester 

The title compound was prepared by Dess-Martin oxidation of 2-(4-chloro-2,6- 
dimethyI-phenoxy)-4-(1-ethyl-2-hydroxy-propylamino)-6-methyl-nicotinic acid methyl ester. A 
white solid was obtained after silica gel column chromatography. 1H NMR{CDCl3) d 
10 8.6(d.1H). 7.01(s,2H), 5.899s,1H), 3.9-4.0(m,1H). 3.90(s,3H), 2.17(s,3H). 2.07(s.3H). 
2.05(s,3H). 1.859m,1H), 1.93(m.1H), 1.00(t,3H) ppm. 

Example 17 

2"(4'Chloro-2,6-dimethyl>phenoxy)-4-(1-fomiyl-propylamlno)-6-methyl-nicotinic acid 
methyl ester 

15 The title compound was prepared by Dess-Martin oxidation of 2-(4-chloro-2,6- 

dimethyl-phenoxy)-4-(1-hydroxymethyl-propylamino)-6-methyl-nicotlnic acid methyl ester. The 
title compound was obtained after column chromatography. 1H NMR (CDCI3) 9.54(d.1H). 
8.56(d,1H). 7.01 (s,2H). 5.93(s,1H). 3.92{m,1H). 3.89(s,3H). 2.08(s,3H). 2.05(s.6H). 1.05(t.3H) 
ppm. 

20 Example 18 

2->(4>ChlorO'2.6<tlmethyl-phenoxyM-(SH4-ethvl-2-oxo-oxazolidin-3-yl)-6-methyl> 
nicotinic acid methyl ester 

A mixture of 2-(4-chloro-2.6-dlmethyl-phenoxy}-4-{1-hydroxymethyl-propylamino)-6- 
methyl-nicotinic acid methyl ester (106 mg. 0.27 mmol) . triphosgene )27 mg. 0.090 mmol). 
25 triethylamine (27 mg, 0.27 mmol) in dry THF was stin-ed at room temperature for 2 hr. The 
mixture was quenched with water and extracted with ethyl acetate. The organic layer was 
separated, washed with water, dried over anhydrous sodium sulfate, filtered, and 
concentrated to dryness to give 13.6g of crude product as a white glass foam. The foam was 
triturated with hexane/diethyl ether to give a white solid, mp. 144-145.5**C, Anal. For 
30 C21H23CIN2O5 calc: C. 60.22; H, 5.53; N. 6.69; found: C, 60.10, H, 5.79; N. 6.66. 

Example 19 

2-(4-Chloro-2,6-dimethyi-phenoxvM-(SH1-f(2-hydroxy-ethylamino)-methyl]- 
propylamino}-6-methyl-nicotlnic acid methyl ester 

To a solution of 2-(4-chloro-2,6-dimethyl-phenoxyH-(1 -fonnyl-propylamino)-6- 
35 methyl-nicotinic acid methyl ester in dichloroethane was added 2-amino-ethanol, sodium 
cyanoborohydride, acetic acid, anhydrous sodium sulfate. The resulting mixture was heated 
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at reflux and cooled to rt. The mixture was quenched with water and extracted with 
chloroform. The organic layer was separated, washed with water, dried over anhydrous 
sodium sulfate, filtered, and concentrated to dryness. After chromatography, the title 
compound was obtained as a white glass foam. 1H NMR(CDCl3) d 8.3(d,1H), 7.0(s.2H). 
6.1(s.1H), 3.9{s.3H). 3.64(m.2H), 3.57{m.1H). 2.90(m.2H). 2.83(m.2H). 2.5(brs!2H)! 
2.09(s,3H), 2.06{s,6H). 1 .65(m,2H). 0.97(t.3H) ppm. 

Example 20 

4-[Ethyl-(2-hydroxv-ethyl)-amino1-6-me thyl-2-(2.4.6-trimethvl-phenoxv)-nicotinic acid 
methyl ester 

A mixture of 4-chloro-6-methyl-2-(2.4.6-trimethyl-phenoxy)-nicotinic acid methyl ester 
and 1-ethyl-propyl-amine in 1-me%l-2-pyrrolldinone was heated at 130''C until starting 
material was consumed. The mixture was quenched with water, brine and extracted with 
ethyl acetate. The organic layer was dried and concentrated to dryness. The residue was 
purified through silica gel column chromatography to give the title compound. 1H 
NMR(CDCl3) d 6.85(s.2H). 6.40(s.1H). 3.88(s.3H). 3.73(t.2H). 3.43(t.2H). 3.31(q.2H) 
2.27(s,3H). 2.22{s.3H). 2.06(s.6H). 1.15(t,3H) ppm. 

Example 21 

4-[Ethyl-(2-methanesulfonyloxv-ethvlVami nol-6-methvl-2-( 2 ,4.6-trimethvl- phenQ wV 
nicotinic acid methyl ester 

A mixture of 4-[ethyl-(2-hydroxy-ethyl)-amino]-6-methyl-2-(2.4.6-trimethyl-phenoxy> 
nicotinic acid methyl ester, methanesulfonyl chloride and triethylamine in methylene chloride 
was stirred at rt until all starting material were consumed. The mixture was quenched with 
water, brine and extracted with methylene chloride. The organic layer was dried and 
concentrated to dryness. The residue was purified through silica gel column chromatography 
to give the title compound. 1 H NMRCCDCI,) d 6.83(s.2H). 6.25{s,1 H). 4.34{t.2H). 3.86(s 3H) 
3.6(t.2H). 3.38(t.2H). 3.09s.3H). 2.25(s.3H). 2.20(s.3H). 2.04(s.6H). 1 .18(t.3H) ppm. 

Example 22 

4-[(2-Hydroxy-ethvl)-thiophen-2-vlmethYl. aminol-6-methvl-2-(2.4.6-trimethvl- 
phenoxy)-nicotinic acid methyl ester 

A mixture of 4-chloro-6-methyl-2-(2.4.6-trimethyl-phenoxy)-nicotinlc acid methyl ester 
and 2-[(thiophen-2-ylmethyl)-amino]-ethanol in 1-methyl-2-pyrrolidinone was heated at 130°C 
ovemight. The mixture was quenched with water, brine and extracted with ethyl acetate The 
organic layer was dried and concentrated to dryness. TTie residue was purified through silica 
gel column chromatography to give the title compound. 1H NMR (CDCI3) d 7 22(m 1H) 
6.94m.2H). 6.84(s.2H). 6.44(s.1H). 4.52(s.2H). 3.91(s.3H). 3.679t.2H). 3.369t2H)' 
2.279S.3H), 2.20(s,3H). 2.07(s.6H) ppm. 
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Example 23 

The following compounds were prepared by the method analogous to that in Example 
5, starting with an appropriate 4-chloro-6-methyi-2-(substituted-phenoxy)-nlcotinic acid alkyi 
ester with an appropriate all<yl- or dialkyl-amine. 
5 4-(2,2-Dimethyl-4-phenyl-[1 ,31dioxan-5-ylamino)-6-methyl-2-(2,4,6-trimethyl- 

phenoxy)-nicotinic acid methyl ester 

1H NMR (CDCI3) d 8.71(d.2H). 7,1-7.4(m.5H), 6.82{s.2H). 5.55(s,1H). 5.229s.1H), 
4.29(d.1H). 3.97{d,1H). 3.869S.3H), 3.61 {d,1H). 2.25{s.3H), 2.01 (s,6H). 1.91(s,3H), 
1.65(s.3H), 1.61(s,3H) ppm. 
10 2-(4-Chloro-2>6-dimethyl-phenoxyM-(S>-(1-hydroxymethyl-propylamino)-6«methyl> 
nicotinic acid ethyl ester 

1H NMR(CDCl3) d 8.01(d.1H). 7.02(s.2H). 6.17(s.1H). 4.33(q.2H). 3J1(m.1H). 
3.66(m,1H), 3.54m,1H). 2.10{s.3H), 2.07(s,6H), 1.5-1.8(m,2H), 1.33(t,3H). 1.00(t3H) ppm. 

4-[Ethyl-(2-methoxy-ethyl)>aminol-6-methyl-2-(2,4.6-trimethyl-phenoxy)-nicotinic acid 
15 methyl ester 

1H NMR(CDCl3) d 6,83(s.2H). 6.19(s.1H), 3.869S.3H). 3.35-3.6(m,4H), 3.35(s,3H). 
2.26(s.3H), 2.15(s,3H), 2.06(s,6H), 1.179t,3H) ppm. 

2-(4-Chloro-2,6-dimethyl-phenoxy)-4-(S,R)-&(S,S)-(1'ethyl-2-hydroxy'propylamino)-6- 
methyl-nicotlnic acid methyl ester 
20 1H NIVIR(CDCl3) d 8.2(d.1H), 7.01(s2H). 6.20{s. 0.2H). 6.15{s,0,8H). 3.92(m,1H). 

3.87(s,3H), 3.48(m,0.2H). 3.31(m.0.8H). 2.08(s.3H). 2.06(s.6H). 1.5-1.8(m,2H), 1.25(d.3H). 
0.96(t.3H) ppm. 

2-(4-Chloro-2,6-dimethyl-phenoxy)-4-(R)-(1-hydroxymethyl-propylamino)-6-methyl- 
nicotinic acid methyl ester 
25 1H NMR(CDCl3) 8.12{d.1H). 7.00(s.2H). 6.16{s.1H). 3.85(s,3H). 3.6.3.8(m.2H). 

3.53(m.1H), 2.08(s,3H). 2.05(s,6H), 1.5-1.8(m.2H), 0.98(t,3H)ppm. 

4-(2-Hydroxy-1-hydroxymethyl-ethylamino)-6-methyl-2-(2.4.6-trimethyl-phenoxy)- 
nicotinic acid methyl ester 

1H NMR(CDCl3) d 8.44(d.1H), 6.84(s,2H), 6.17(s.1H). 3.8-4.0(m,4H), 3.85{s.3H), 
30 3.70(m.1H), 2.60(s,3H). 2.27(s.3H). 2.11(s,2H), 2.05(s,6H) ppm. 

4-(2-Methoxy-1-methoxymethyl-ethylamino)-6-methyl-2>(2.4,6-trimethyl'Phenoxy)- 
nicotinic acid methyl ester 

1H NMR(CDCl3) d 8.38(d.1H), 6.88(s,2H). 6.18(s,1H). 3.88(s.3H), 3.78(m,1H). 
3.56(m,2H), 3.44(s,6H). 2.31 (s.3H), 2.15(s.3H). 2.09(s.6H) ppm. 
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4-(l-Hvdroxvmethvl-2-m ethoxv-ethvlamino)-6-methvl-2-(2.4.6-trimethyl-phenow 

nicotinic acid methyl ester 

1H NMR(CDCl3) d 8.44(d.1H). 6.88(s.2H). 6.21(s.1H). 3.89(s,3H). 3.80(m.1H). 3.5- 
3.7(m.2H). 3.45(s,3H), 2.31 (s.3H). 2.16(s.3H). 2.09(s.6H) ppm. 

2-(4-Chloro-2.6-dimethvl-p henoxv)^-n-ethyl-2-hvdroxv-butvlamino)-6-methYl- 
nicotinic acid methyl ester 

1H NMR (CDCI3) d 8.34(d.1H). 7.069S.2H). 6.16{s.1H), 3.91(s.3H), 3.70(m,1H). 
3.5(m.1H). 2.13(s.3H), 2.11(s,6H). 1 .5-1 .9{m,4H). 1.01(m.6H) ppm. 

Example 24 

[2-(4-Chloro-2.6-dimethvl-phenoxv)-4-(1-e thyl-prDpy|amino)-6-methyl-pyridin-3.yl|- 
methanol 

A mixture of 4-(1-ethyl-propylamino)-6-methyl-2-{2.4.6-trimethyl-phenoxy)-nicotlnic 
acid methyl ester (130 mg. 0.332 mmot) and an excess of 1M diisobutyl aluminum hydride in 
THF in dry THF was stirred at -78»C for 10 min. then wanned to rt The mixture was 
quenched with methanol and stirred at room temperature for 20 min. filtered through ceiite 
and washed with methanol and chloroform. The filtrate was concentrated to dryness. TTie 
residue was purified through silica gel column chromatography to give the title compound 
1HNMR(CDCl3) d 7.03(s.2H). 6.11(s.1H). 5.03(d.1H). 4.96{s.2H). 3.32(m.1H). 2.14{s.3H) 
2.07(s.6H). 1 .4-1 .7(m.4H), 0.96(t,6H) ppm. 

L2-(4-Bromo-2.6-dimethvl-phenoxv)-4 .(i-ethyl-DroDvlamino)-6-methvl- p yririln-Vyn. 
methanol 

The title compound was prepared by the method analogous to that in the preceding 
paragraph. 1H NMR(CDCl3) d 7.18(s.2H). 6.11(s.1H). 5.05(d.1H). 4.91(d.2H). 3.31(m.1H) 
2.14(s.3H). 2.07(s.6H). 1.4-1 .7(m.4H). 0.96(t.6H) ppm. 

Example 25 

.2-[3-Hydroxymethyl-6-methvl-2-r2.4.6.tr imethvl-phenoxvVp yririin-^-/gV»i.mi»^^ 
butan-1-ol ■ 

A mixture of 4-(sHl-hydroxymethyl-propylamino)-6-methyl-2.(2.4.6.trimethyl- 
phenoxy)- 

nicotinic acid methyl ester and 1M lithium aluminum hydride and aluminum chloride in THF in 
dry THF was heated at reflux. The mixture was cooled and quenched with water. 2N NaOH, 
then of water and stirred at room temperature for 10 min. White solid fomied and was filtered 
through ceiite. washed with THF. The filtrate was concentrate to dryness to give the title 
compound as a white solid after column chromatography. 

35 mp. 135-137-C; Anal. For C^^H^Nfi, calc. C. 69.74; H. 8.19; N. 8.13; found C 

69.42; H, 8.34; N. 7.95 



20 



25 



30 



wo 01/53263 



PCT/IBOl/00004 



-42- 

The following compounds were prepared by a method analogous to that in the 
preceding paragraph, starting with the corresponding ester and reaction thereof with lithium 
aluminum hydride and aluminum chloride. 

■ 3-[2-(4-Ch(oro-2,6-dimethyl-phenoxy)-3-hydroxymethyl-6-methyl'Pyridin-4-ylamino]- 
5 pentan-2-ol 

mp. 180-182°C. 1H NMR(CDCl3) 7.0(s.2H), 6.18&6.15(two sets of s.1H), S.land 
5.22(m.1H), 4.92(m,2H). 3.80-4.0(m.1H), 3.20-3.5{m.1H). 2.11(s.3H), 2.04(s.6H). 1.4- 
1.8(m.2H). 1.23(m,3H). 0.98(m.3H) ppm. 

2- [2-(2,6-Dimethyl-phenoxy)-3-hydroxymethyl-6-methyl-pyridin-4-ylamino]-butan-1-ol 
10 1H (CDCy d 7.05(m.3H). 6.20(s.1H), 4.8-5.0(m.2H), 3.74(m,1H), 3.66(m.1H), 

3.50(m,1H), 2.0-2.29m,9H). 1.55-1 .75(m,2H), 0.99{t.3H) ppm. 

3- [3-Hydroxymethyl-6-methyl-2-(2,4,6-trimethyl-phenoxy)-pyridin-4-ylamino]-pentan- 

2-ol 

1H NMR(CDCl3) d 6.86(s,2H), 6.17(s, 1H), 4.0(d,1H), 3.9(m,1H). 3.3(m,1H). 
2,29(s,3H), 2.14(s,3H). 2.13(s,3H). 2.07(s.6H), 1.8{d,1H). 1 .4-1 .8(m.2H), 1.25(d.3H). 
0.99(t.3H) ppm. 

2-[2-(4-Chloro-2-methoxy-phenoxy)-3-hydroxymethyl-6-methyl-pyridin-4-ylaminol- 
butan-1-ol 

1H NMR(CDCl3) 6.8-7.0(m,3H), 6.2(s,1H), 5.02(d.1H), 4.7(ABq.2H), 3.74(m,5H). 
3.350-3,5(m,2H), 2.9(brs,2H), 2.18(s.3H). 1.4-1 .7(m,2H). 1.23(m,3H), 0.95(t.3H) ppm. 

Example 26 

2-[2-(4-Chloro-2,6-dlmethyl-phenoxy)-3-hydroxymethyl-6-methyl-pyridin-4-ylamino]- 
butan-1-ol 

A mixture of 4-(s)-(1-hydroxymethyl-propylamino)-6-methyl-2-(4-chloro-2.6-dimethyl- 
phenoxy)-nicotinic acid methyl ester and 1M lithium aluminum hydride in THF was stirred at rt 
for 2 hr. The mixture was cooled and quenched with water. 2N NaOH, then of water and 
stin-ed at room temperature for 10 min. White solid formed and was filtered through celite, 
washed with THF. The filtrate was concentrated to dryness to give the title compound as a 
white solid after column chromatography, mp 133-135°C, 1H NMR(CDCl3) 7.00(s.2H), 
6.17{s,1H), 5.12(d,1H), 4.90{m,2H). 3.4-3.8(m,3H), 2.12(s,3H). 2.04(s,6H). 1 .4-1 .6(m.2H). 
0.99(t.3H) ppm. 

The following compounds were prepared by the method analogous to that in the 
preceding paragraph, starting with the corresponding methyl ester with lithium aluminum 
hydride: 
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2-{EthyK3-hydroxvmethyl-6-methyl-2-(2.4.6-trlmethyl-phenoxyVpyridlrH4-^^ 

ethanol 

1H NMR(CDCl3) d 1H NMRCCDCIa) 6.86(s,2H), 6.53(s.1H), 4.94(s.2H), 3.67(m.2H). 
3.1-3.3 (m,4H). 2.28(s,3H). 2.20(s,3H). 2.04(s.6H), 1.09{t,3H) ppm. 

5 4-[2-(4-Chloro-2.6-dimethyl-phenoxy)-3-hvdroxymethyl-6-methyl-pyridin-4-ylamino1- 
hexan-3-ol 

mp. 145-148°C. 1H NMR(CDCi3) d 1H NMRCCDCIs) 7.05(s,2H), 6.16(s.1H). 
5.3(d.1H). 4.94{s.2H), 3.67(m,1H). 3.40 (m.1H), 2.151(s,3H), 2.09{s,6H), 1 .4-1 .8(m,4H). 
1 .23(m,3H). 1 .02(m,6H) ppm. 

10 2-t2-(4-Chloro-2-methoxy-phenoxy)-3-hydroxymethyl-6-methyl-pyridin-4-(S)-ylamino]- 
butan-1-ol 

1H NMR (CDCI3) d 7.8-7.95(m,2H), 5.02(d.1H), 4.74(ABq,2H). 3.74(s,3H). 
3.72(m.2H). 3.45m,1H), 2.98(brs,1H). 2.18(s.3H). 1.4-1 .7(m.2H), 0.95(t,3H) ppm. 

4-[2-(4-Chloro-2.6-dimethyl-phenoxy)-3-hydroxymethyl-6-methyl-pyridin-4-ylamino1- 
15 hexan-3-ol 

1H NMR (CDCI3) d 7.05(s,2H). 6.16{s.1H). 5.30(d.1H). 4.94(s.2H), 3.67(m,1H). 
3.4(m,1H). 2.15(s.3H). 2.09(s.6H). 1 .5-1 .9(m,4H), 1.01(m,6H) ppm. 

[2-(2.4-Dimethoxv-phenylamino)-4-(1-methoxymethyl-propoxy)-6-methyl-pyridin-3-vn- 
methanol 

20 1H NMRCCDCU) d 6.90(d,1H). 6.42(s.1H). 6.40(d.1H), 5.91(s,1H). 4.42(m,1H), 

4.28(s.2H). 3.79(s.3H). 3.76(s.3H). 3.56(m,2H). 3.40(s.3H). 2.33(s,3H). 1 .5-1 .85(m.2H), 
1.02(t.3H)ppm. 

Example 27 

2-(4-Chloro-2.6-dimethyl-phenoxy)-4-(S)-(1-hydroxymethvl-propylamino)-6-methyl- 
25 nicotinic acid 

A mixture of 2-(4-chloro-2,6-dimethyl-phenoxy)-4-(S)-(1-hydroxymethyl-propylamlno)- 
6-metiiyl-nicotinic acid methyl ester (113 mg) and lithium hydroxide in dioxane/THF/water was 
stirred at room temperature over night. The mixture was quenched with ammonium chloride 
and extracted with chloroform. The organic layer was dried and concentrated to give 78mg of 
30 the Btle compound as a white solid. 1H NI\/IR(CDCl3) d 10.55(brs,1H). 9.2(d.1H), 7.06{s,2H), 
6.3(s.1H). 3.5-3.8(m.3H), 2.11(s.3H). 2.09(s.3H). 2.08{s.3H). 1.78(m.1H). 1.62(m.1H). 
1.00{t,3H) ppm.. 

4-(1-Ethyl-prop-2-vnviamino)-6-methvl-2-(2.4.6-trimethyl-phenoxy)-nicotinic acid 
mp. 131-133»C, 1H NMR(CDCl3) d 11.29(brs.1H). 9.35(d.1H), 6.91(s.2H). 6.38(s.1H), 
35 4.12(m,1H). 2.88{m,1H). 2.32(s.3H). 2.19(s.3H). 2.09(s.6H). 1.96(m.2H). 1.17(t.6H) ppm. 
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2'(4-Bromo-2.6'<limethyl-phenoxy)-4-(S)-(1'methoxymethyl"propyte 
nicotinic acid 

1H NMR {CDCI3) d 10.5{brs, 1H), 8.6(d,1H), 7.15(d.2H), 6.25(s,1H), 3.3-3.6(m.3H), 
3.38(s,3H), 2.11(s.3H), 2.09(s.3H). 2.08(s,3H), 1.5-1 .85(m,2H). 0.91 (t,3H) ppm. 
5 4-(2-Methoxy-1-methoxymethyl-ethylamino)>6«methyl-2-(2.4,6-trinietl^ 
nicotinic acid 

1H NiyiR{CDCl3) d 9.44(d,1H), 6.92(s,2H). 6.30(s.1H). 3.80(m.1H). 3.58{m,2H), 
3.44{s,6H). 2.33(s.3H). 2.16(s.3H). 2.10{s.6H) ppm. 

Example 28 

0 The following compounds were prepared by reacting the corresponding [2- 

(substituted-phenoxy)-3-chloromethyl-6-methyl-pyridln-4-yO-(alkyl)-arTiine with an appropriate 
amine. 

[2-(4-Chloro-2,6-<limethyi-phenoxy)-3HSobutoxymethyl-6-methyl-pyridin-4-yn-(1-ethyl- 
propyD-amine 

5 1H NMR(CDCl3) d 6.94(s,2H). 6.0(s,1H), 5.13(d,1H), 4.7(s,2H), 3.2(m,1H). 

3.16(d,2H), 2.02(s.3H), 1.96(s,6H), 1.8(m.1H), 1.3-1.6(m.4H), 0.82{t,6H). 0.8(d.6H) ppm. 
[3'Ethoxymethyl-6>methy(-2-(2,4,6-trimethyl-phenoxy)-pyridin-4-yl]-(1'ethyi>propyl)- 

amine 

1H NMR (CDCI3) d 6.86(s,2H), 6.03(s,1H), 5.30(d,1H), 4.83(s,2H), 3.58(q,2H), 
3.35{m,1H),2.29(s.3H).2.15(s.3H),2.06(s,6H), 1.5-1 J8(m,4HX 1.23(t.3H). 0.967(t,6H)ppm. 
2-[3-Butoxymethyl-6-methyl-2-(2,4,6-trimethyl-phenoxy)-pyridin-4-ylamino]-butan-1-ol 
1H NMR(CDCl3) d 6.85(s.2H). 6.179s,1H). 5.3(d.1H). 4.82(Abq;2H), 3.5-3.8(m,2H). 
3.5(t,2H). 2.3(s,3H). 2.15(s,3H, 2.02(s,6H).1J5(brs.1H). 1.5-1.8(m,4H), 1.3-1 .5(m.2H), 
1.02{t.3H), 0.9(t,3H) ppm. 

Example 29 

1-[4-(1-Ethyl-propylamino)-6>methyl-2-(2.4,6-trimethyl-phenoxy)-pyridin-3-yn-ethanol 
The title compound was prepared by reacting 4-(1-ethyl-propylamino)-6-methyl-2- 
(2.4,6-trimethyl-phenoxy)-pyridine-3-carbaldehyde with methyllithium lithium in THF at -78**C. 
The desired product was isolated after silica gel column chromatography to give 60.1% of a 
colorless oil. 1H NMR(CDCl3) d 6.87(s,2H). 6.06(s.1H), 5.7(q.1H). 3.3(m.1H). 2.29(s.3H). 
2.12(s,6H), 2.069S.3H). 1.4.1.7(m.4H), 1.59(d,3H), 0.8-1. 0(m.6H) ppm. 

Example 30 

Acetic acid 4-(1-ethyl-propyIamino)-6-methyl-2-(2,4.6-trimethyi-phenoxy)-pyridin-3- 
ylmethyl ester 

The title compound was obtained by acetylation of [2-(2,4,6-trimethyl-phenoxy)-3- 
hydroxymethyl-6-methyl-pyridln-4-yl]-(1-ethyl-propyl)-amine. 
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1H NMR(CCl3) d 6.84(s.2H). 6.04(s.1H). 5.35{s.2H). 5.23(d.1H). 3.32(m,1H). 
2.28(s.3H). 2.12{s.3H), 2,08(s.3H), 2.07(s,6H), 1 .4-1 .7(m,4H). 0.93(t.6H) ppm. 

Example 31 

2-[2-(4-Chloro-2,6Hjimethyl-phenoxy)-3-(1-hydroxy-1-methyl-ethy^ 
5 4-(S)-ylamino]-butan-1 -ol 

The title compound was prepared by reacting 2-(4-chloro-2,6-dimethyl-phenoxy>4" 
(1-hydroxymethyl-propylamino)-6-methyl-nicotinic acid methyl ester with an excess of 1M 
methyl magnesium bromide in THF at room temperature overnight. Standard work-up 
procedure gave the title compound after silica gel chromatography. 
10 1H NMR(CDCl3) d 7.4{brs.1H), 7.01(s.2H). 6.13{s.1H). 3.7(m.1H), 3.6(m,1H), 

3.45(m.1H). 2.04(s,3H), 2.03(s.3H), 2.02{s,3H), 1 .5-1 .7(m,2H). 0.98{t.3H) ppm. 

Example 32 

[2-C4-Chloro-2,6-dimethyl-phenoxy)-3.6-dimethyl-pyridin-4-ylH1-ethyl-propyl)-amine 
To a solution of [2-(4-Chloro-2,6-dimethyI-phenoxy)-3-chloromethyl-6-methyl-pyridin- 
15 4-yIH 1-ethyl-propyl>amine (75 mg, 0.196 mmol) in dry THF was added 1.0M BH3 in THF 
(0.59 ml. 0.59 mmol) and stirred for 2 hr. The mixture was quenched with dilute HCI and 
stinred for 5 min. The reaction mixture was neutralized with 2N NaOH, water and extracted 
with ethyl acetate. The organic layer was separated, dried and concentrated to dryness. The 
residue was purified through silca gel column chromatography to give the title compound as a 
20 colorless oil. 

1H NMRCCDCIs) d 7.03(s,2H), 6.08(s,1H). 3.73(d.1H). 3.3(m,1H). 2.15(s.3H), 
2.12(s.3H). 2.08(s,6H), 1.4-1.6(m,4H). 0.96(t,6H) ppm. 

Example 33 

[2-(2,6-Dimethyl-phenoxy)-3.6-dimethyl-pyridin-4-yl]-(1-ethyl-propyl)-amine 
25 To a solution of [2-(4-bromo-2,6-dimethyl-phenoxy)-4-(1-ethyl-propylamino)-6-methyl- 

pyridin-3-yl]-methanol (43 mg. 0.106 mmol) in dry THF was added 1.0M lithium aluminium., 
hydride in diethyl ether (0.25 ml) and aluminum chloride (28 mg). The resulting mixture was 
stirred at room temperature overnight. The mixture was quenched with water, 2NaOH, then 
water. Solid fonned and filtered through celite, washed with THF, then chloroform. The 
30 filtrate was concentrated to dryness. The residue was diluted with water and ethyl acetate. 
The organic layer was separated, dried and concentrated to give the crude material. The title 
compound was isolated after silca gel chromatography. 1H NMR(CDCl3) d 6.9-7.1 (m.3H), 
6.07(s.1H), 3.35(d.1H), 3.33(m,1H). 2.14(s.3H), 2.13(s,3H), 2.12(s.6H), 1 .5-1 .8(m.4H). 
0.97(t,6H) ppm. 
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Example 34 

[2-(4-Bromo-2,6-dimethyl-phenoxy)'3.6-dimethyl-pyridln-4-yl]-(1-et^^^ 
The title compound was prepared by the method analogous to that in Exannple 145 as a white 
solid. 1H NMR(CDCi3) d 7.19(s,2H), 6.09(s,1H), 3.36(d,1H), 3.33(m,1H), 2.15(s.3H), 
5 2.12{s.3H), 2.09{s.6H), 1 .4-1 .8(m.4H). 0.97{t,6H) ppm. 

Example 35 

4-[4-(1-Ethyl-propylamino)-3.6-dimethyl-pyridin-2"yloxy]-3,5-dimethyl-benzaldehyde 
To a solution of [2-(4-bromo-2,6-dimethyl-phenoxy)-3.6-dimethyl-pyridin-4-yl]-(1-ethyl- 
propyl)-amine in dry THF was added n-butyllithium at -78°C. After stirring at -78°C for 10 
10 min, n,N-dimethylfomiamide was added and the resulting mixture was stirred at -78°C for 20 
min, the dry-ice bath was removed. After stinring for 5 min, the mixture was quenched with 
diluted HCI, water and adjusted to pH7.5 and extracted with ethyl acetate. The organic layer 
was separated, dried, and concentrated to dryness. The residue was purified through silica 
gel chromatography to give the title compound. 1H NMRCCDCIa) d 9.93(s,1H), 7.60(s,2H), 
6.10(s,1H), 3.75(d,1H). 3.35(m1H), 2.17{s,6H), 2.13(s,3H). 2.12{s,3H). 1 .4-1 .8(m,4HX 
0.97(t.6H) ppm. 

Example 36 

{4-[4-(1-£thyKpropylaminoV3.6>dimethyl-pyridin-2->yloxy]-3,5-dimethyl-phenyl}- 
methanol 

A mixture of 4-[4-(1-Ethyl-propylamino)-3,6-drmethyl-pyridfn-2-yloxy]-3,5-dimethyl- 
benzaldehyde and sodium borohydride in methanol was stinred at room temperature. After 
standard work-up procedure and purification, the title compound was obtained as a solid. 1H 
NMR(CDCl3) d 7.06(s,2H), 6.08(s.1H). 4.64(s,2H). 3.74(d,1H). 3.33(m,1H), 2.14(s.3H), 
2.13(s,3H), 2.11(s.6H) ppm. 

Example 37 

(1-Ethyl-propyl)-[2-(4-methoxymethyl-2.6-dimethyl-phenoxy)-3.6-dimethyl-pyridin-4- 
yl]-amine 

To a solution of {4-[4-(1 -Ethyl-propylamlno)-3,6-dimethyl-pyridin-2-yloxy]-3,5- 
dimethyl-phenyl}-methanol in dry THF was added 60% NaOH in oil and stin-ed for 5 min. 
Excess of Mel was added and stirred at room temperature for 2hr. After standard worked up 
procedure and purification, the title compound was obtained as a clear golden oil. 1H 
NMR(CDCl3) d 7.02(s,2H), 6.06(s,1H), 4.40(s.3H). 3.72(d.1H), 3.39(s,3H), 3.36(m.1H), 
2.12(s.3H), 2.11(s.3H). 2.10{s,6H). 1.4-1,7{m,4H). 0.95(t.6H) ppm. 
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Example 38 

[2-(4-Ethyl-2,6Hjimethyi>phenoxy)-3,6Kiimethyl-pyridin'4>yn'(1^ 
To a solution of [2-(4-bromo-2,6<limethyl-phenoxy)-3,6-dimethyl-pyridin-4-y^^^ 
propyl)-amine in dry THF was added n-butyilithium at -78^C. After stimng at -78°C for 10 
5 min, ethyl iodide was added and the resulting mixture was stirred at -78°C for 30 min. the 
dry-ice bath was removed. After stirring for 5 min, the mixture was quenched with brine and 
extracted with ethyl acetate. The organic layer was separated, dried, and concentrated to 
dryness. The residue was purified through silica gel chromatography to give the title 
compound. 1H NMRCCDCIa) d 6.89(s,2H). 6.07(s.1H), 3.72(d.1H). 3.34(m,1H). 2.58{q.2H), 
10 2.16(s.3H), 2.12{s,3H). 2.09(s.6H), 1.4-1.7(m,4H), 1.25(t.3H). 0.96{t.6H) ppm. 

Example 39 

2-{4-[4-(1-Ethyl-propylamino)-3,6-dimethyl-pyridln-2-yloxy]-3,5-dimethyl-phenvl)- 
propan-2-ol 

To a solution of [2-(4-bromo-2,6-dimethyl-phenoxy)-3,6-dlmethyl-py^idin-4-yl]-(1-ethyI- 
15 propyl)-amine in dry THF was added n-butyllithium at -78**C. After stirring at -78*'C for 10 
min, acetone was added and the resulting mixture was stirred at -78*^0 for 30 min. The dry- 
ice bath was removed. After stirring for 5 min. the mixture was quenched with brine and 
extracted with ethyl acetate. The organic layer was separated, dried, and concentrated to 
dryness. The residue was purified through silica gel chromatography to give the title 
20 compound. 1H NMR(CDCl3) d 7.17(s,2H). 6.08(s,1H), 3.73(d,1H), 3.33{m.1H), 2.19(s,3H), 
2.15(s,3H), 2.12(s,6H), 1.4-1.7(m,4H). 1.26(s,6H), 0.96(t,6H) ppm. 

Example 40 

H4-f4-(1"Ethyi-propylaminQ)-3,6-dlmethyl-pyridin-2-yloxy]-3,5-dimethyl-phenyl}- 

ethanol 

25 To a solution of [2-(4-bromo-2,6-dimethyl-phenoxy)-3,6-dimethyl-pyridin-4-yl]-(1-ethyl- 

propyl)-amine hi dry THF was added n-butyllithium at -78°C. After stin-ing at -78°C for 10 
min, acetaldehyde was added and the resulting mixture was stirred at -78**C for 30 min, the 
dry-ice bath was removed. After stirring for 5 min. the mixture was quenched with brine and 
extracted with ethyl acetate. The organic layer was separated, dried, and concentrated to 

30 dryness. The residue v/as purified through silica gel chromatography to give the title 
compound. 1H NMRCCDCy d 7.06(s,2H), 4.84(m,1H). 6.08(s,1H), 3.73(d,1H). 3.35(m.1H), 
2.14(s,3H), 2.12(s.3H). 2.11{s.6H), 1.4-1.7(m.4H). 1.51(d,3H). 0.96(t,6H) ppm. 
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Example 41 

(1-Ethyl-propyl)-[2-(4-isopropenyl-2,6-dimethyl*phenoxy)-3,6-dimethyl^ 

amine 

The title compound was prepared by reacting of 2-{4-[4-(1-Ethyl-propylamino)-3,6- 
5 dimethyl-pyridin-2-yloxy]-3.5-dimethyl-phenyl}-propan-2-ol with Burgess Inner salt 
(Et3NS(0)2NCOOMe in benzene at reflux for 30 min. 1H NMR{CDCl3) d 7.17(s,2H), 
6.08(s,1H), 5.34(s.1H), 5.02(s,1H), 3.72(d,1H), 3.32(m.1H), 2.12 and 2.15 (two sets of s. 
12H). 1.4-1.6(m.4H). 0.97(t,6H) ppm. 

Example 42 

10 (1-Ethyl-propylH2-(4HSopropyl-2,6<limethyl-phenoxy)-3,6<limethyl-pyridin"4>yn^ 
amine 

The title compound was prepared by hydrogenatlon of (1-ethyl-propylH2-(4- 
isopropenyl-2,6-dimethyl-phenoxy)-3.6-dimethyl-pyridin-4-yl]-amine using 1 0% Pd/C as 
catalyst in ethyl acetate at 55 psi until all starting material were consumed. The title 
15 compound was obtained as an oil after purification. 1H NMR(CDCl3) d 6.93(s,2H), 6.10(s,1H), 
3.73(brs.1H), 3.36(m.1H). 2.18(s,3H), 2.14(s.3H), 2.12(s,6H). 1.4-1.8(m,4H), 1.27(d,6H). 
0,98(t,6H) ppm. 

Example 43 

[3,6-Dimethyl-2-(2.4.6'trimethyl-phenoxy)-pyridin-4-yn-(1-ethyl- allyl)-amine 
The title compound was prepared as a clear oil by reduction of 4-(1-Ethyl-prop-2- 
ynylamino)-6-methyl-2-{2,4.6-trimethyl-phenoxy)-nlcotinlc acid with lithium aluminum hydride 
and aluminum chloride. 1H NMRCCDCIa) d 6.87(s,2H), 6.08(s.1H), 5.7.5.9(m,1H). 5.1- 
5.3(m,2H). 3.75-4.0(m.2H). 2.30(s.3H). 2.16(s.3H). 2.15(s,3H), 2.08(s,6H). 1.70(m,2H). 
1.03(t,3H)ppm. 

Example 44 

(1-Ethyl-propyl)-f2-(4-fluoro-2,6-di'methyl-phenoxy)-3,6-dimethyl-pyridin-4-yl]-amine 
To a solution of [2-(4-b^omo-2.6-dim6thyl-phe^oxy)-3,6-dimethyI-pyridin-4-y!H1-ethyl- 
propy!)-amine in dry THF was added n-butylllthium at -78^C. After stirring at -78^C for 10 
mIn, (PhS02)2NF was added and the resulting mixture was stirred at -78^C for 30 min, the 
dry-ice bath was removed. After stirring for 5 min, the mixture was quenched with brine and 
extracted with ethyl acetate. The organic layer was separated, dried, and concentrated to 
dryness. The. residue was purified through silica gel chromatography to give the title 
compound. 1H NMRfCDCb) d 6.77{s,1H), 6.73(s.1H), 6.08(s.1H). 3.3(m,1H), 2.12(s.3H). 
2.09{s,6H), 2.08(s,3H). 1.4-1 .8(m,4H), 0.97(t,6H)ppm. 
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Example 45 

2"[2-(2,6-Plmethyl-phenoxy)-3,6-dimethyl-pyridin-4'ylamino]-butan-1-^ 
The title compound was prepared by the method analogous to that in Example 33. 
1H NMR(CDCl3) d 7.05(m.3H). 6.24{s.1H). 3.4-3.8{m.3H). 2.24(s,3H). 2.16(s.3H). 
5 2,10(s,6H). 1.5-1 .8(m.2H).0.99(t3H)ppm, 

Example 46 

2- [3,6-Dimethyl-2-(2,4,6-trimethyl-phenoxy)-pyridln-4-(S)-ylamino]-butan-1-ol 

To a solution of 2-(2.4.6-trimethyl-phenoxy)-4-(1-hydroxymethyl-propylamino)-6- 
methyl-nicotinic acid methyl ester in dry THF was added 1 .OM lithium aluminium hydride in 

0 diethyl ether (0.25 ml) and aluminum chloride. The resulting mixture was heated at reflux for 2 
hr. The mixture was quenched with of water. 2NaOH, then water and stinred. Solid fomned 
and was filtered through celite. then washed with water and ethyl acetate. The organic layer 
was separated, dried, concentrated, and purification to give the title compound as a white 
solid. Anal. For C20H28N2O2.I/2H2O caic. C. 70.90; H. 8.52; N. 8.01; found C, 71.18; H. 8.66; 

5 N, 8.30 

The following compounds were prepared by the method analogous to that in the 
preceding paragraph, using the corresponding 2-(substituted phenoxy}-4-(aIkyl-amino)-6- 
methyl-nicotinic acid methyl ester with lithium aluminum hydride and aluminum chloride. 

3- [3,6-Dimethyl-2-(2,4,6-trimethyl-phenoxy)-pyridin-4-ylamino]-pentan-2-ol 
1H NMR(CDCl3) d 6.86(s.2H), 6.17&6,13(two sets of s, 1H), 5.0-5.2(m.1 H). 4.9(s.2H), 

3.9-4.1 (m.1H). 3.5{m,1H). 3.3{m.1H). 2.29(s.3H), 2.14(s,3H), 2.08(s.6H). 1 .4-1 .8(m.2H), 
1.27(m.3H), 0.98(m.3H) ppm. 

3-[2-(4-Chloro-2,6-dimethyl-phenoxy)-3,6-dimethvl-pyridin-4-ylamino]-pentan-2-ol 
1H NMR(CDCl3) d 7.01(s,2H), 6.14&6.11{two sets of s.lH). 4.04&3.82{two sets of 
d,1H), 3.92(m,1H), 3.4&3.2{m,1H), 2.13{s.3H). 2.11(s.3H), 2.05(s.6H). 1 .4-1 .8(m,2H), 
1 .25(two sets of d. 3H). 0.98&0.96(two sets of t,3H) ppm. 

Example 47 

Benzyl-f3,6-dimethyl-2-(2,4,6-trimethyl-phenoxy)-pyridin-4-yl]-ethyl-amine 
A mixture of 4-bromo-3,6-dimethyl-2-(2,4,6-trimethyl-phenoxy)-pyridine (250 mg, 0.78 
mmol). benzylethylamine (127 mg, 0.937 mmol), Pd(OAc)2(3.6 mg, 0.0156 mmol). (S)-2,2'- 
bis(diphenylphosphlno)-1,r-binaphthyl (BINAP) (9.7 mg, 0.0156 mmol). potassium t-butoxide 
(105 mg, 0.781 mmol) in 25 ml of toluene was heated at reflux for 2 hr. The mixture was 
cooled to rt, quenched with water and extracted with ethyl acetate. The organic layer was 
separated, dried (Na2S04), filtered, and concentrated to give a brown oil. The crude material 
was purified through silica gel column chromatography to give the title compound. 1H 
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NMR(CDCl3) d 7.2-7.4(m.5H), 6.86{s,2H), 6.41 (s.1H). 4.23(s.2H). 3.07(q,2H). 2.31 (s,3H). 
2.29(s.3H), 2.1 6{s,3H), 2.06{s,6H), 1 .05(t,3H) ppm. 

The following compounds were prepared by the method analogous to that in the 
preceding paragraph, using an appropriate 4-bromo-2-(substituted phenoxy)-3-methyl-6-alkyl 
5 or alkoxy-pyridine with an appropriate amine. 

[2-(4-Chloro-2,6-dimethyl-phenoxy)-3,6-dimethyl-pyridin-4-yl]-(1-methoxymethyl- 
propyi)-amine 

1H NMRCCDCy d 7.06(s,2H), 6.13(s,1H), 4.14{d,1H). 3.3-3.6(m,3H), 3.42(s,3H). 
2.16{s.3H). 2.14(s,3H). 2.09(s.6H), 1 .5-1 .8(m,2H0. 1.03(t,3H) ppm. 
10 2-f3.6-Dimethyl-2-(2,4,6-trimethyl-phenoxy)-pyridin-4-ylamfno]-3-phenyl-propan-1-ol 

1H NMR(CDCl3) d 8.6(d,1H). 7.2-7.4(m5H). 6.84(s.2H), 6.169s,1H), 4.099d.1H). 
3.82(m,1H), 3.5-3.7{m,2H), 2.95{d.2H), 2.96(s.3H), 2.27(s,3H). 2.14(s,3H). 2.05(s,6H) ppm. 

[2-(4-Chloro-2,6-dimethyl-phenoxy)-3,6<limethyl-pyridin-4-yll-(1-methoxymethyl- 
propyl)-amine 

15 1H NMR(CDCl3) d 7.06(s,2H), 6.13(s.1H), 4.2(m.1H). 3.53(m.2H), 3.42(s.3H). 

2.19(s,3H). 2.14(s,3H). 2.1G(s,6H). 1.5-1.8(m,2H). 1 .03(t,3H) ppm. 

[2-(4-Chloro-2,6-dimethyi-phenoxy)''3,6-dimethyl-pyridin>4-'yll-(1-ethoxymethyi- 
propyD-amine 

1H NMR(CDCl3) d 7.06(s,2H), 6.14{s,1H), 4.24(d,1H), 4.4-4.65{m,5H), 2.19(s,3H), 
2.14(s.3H). 2.10(s.6H), 1.8(m,1H), 1.65{m,1H), 1.25(t,3H), 1.03(t,3H) ppm. 

[3,6-Dimethyl-2-(2.4.6-trimethoxy-phenoxy)-pyridln-4-ylH1-methoxymethyl-propyl)- 

amine 

1H NMRCCDCIa) d 6.20(s.2H), 6.08(s.1H). 3,80(s.3H). 3.73(s.6H), 3.8(m.2H), 
3.39(m,1H), 3.36(s,3H), 2.23(brs.3H). 2.10(s.3H), 1.74(m,1H). 1.59(m,1H), 0.969t.3H) ppm. 
[2-(4-Bromo-2.6-dlmethyl-phenoxy)-3-methoxy-6-methyl-pyridin-4-yl]-(1-ethy-propyl)- 

amine 

1H NMR(CDCl3) d 7.18(s,2H), 6.09(s.1H). 4.43(d.1H), 3.89(s,3H). 3.25(m.1H), 
2.10(s,9H), 1.4-1.8(m.4H), 0,95(t.6H) ppm. 

(1-Ethyl-propyl)-[3-methoxy-6-methyl-2-(2,4,6-trimethyl-phenoxy)-pyridin-4-yl]-amine 
1H NMR(CDCl3) d6.85(s.2H), 6.07(s,1H), 4.44(m,1H). 3.89(s,3H), 3.23{m.1H), 
2.27(s,3H). 2.09(s,6H). 2.08(s,3H). 1.65(m,2H), 1.45(m,2H), 0.93(m,6H) ppm. 

[2-(4'Chloro-2.6-dimethyl-phenoxy^6-methyl-3-propyl-pyridin-4-ylH1--ethyl-propyl)- 

amine 

[2-(4-Bromo-2,6-dimethyl-phenoxy)-6-methyl-3-propyl-pyridin>4-yi]-(1-ethyl-propyl)- 

amine 
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1H NMR{CDCl3) d 7.03(s.2H), 6.13(s.1H), 3.8{m,1H). 3.74(s.2H). 3.38(m,1H). 
2.15(s.3H), 2.05(S.6H), 1.50-1.7(m,4H). 0.97(t.6H) ppm. 

(1-Ethyl-propylH6-methvl-3-propyl-2-(2.4.6-trimethyl-phenoxy)-pyridin-4-yl]-amine 
|2-(2,4-Dichloro-6-methvl-phenoxy)-3-methoxy-6-rnethvl-pyridin-4-yO-(1-ethyl-propyl)- 

5 amine 

1H NMR(CDCl3) 7.24(d,1H). 7.1(d,1H). 6.1{s.1H), 4.47(d.1H), 3.9(s.3H). 3.22(m.1H), 
2.12(s.3H). 2.08(s.3H). 1.4-1 .7(m,4H), 0.9(t,6H) ppm. 

f2-(4-Chloro-2,6-dimethyt-phenoxy)-3-methoxy-6-methyl-pyridin-4-yl]-(1-ethyl-propyl)- 

amine 

10 1H NMR(CDCl3) 7.02(s.2H). 6.07(s.1H). 4.44(brs.1H), 3.8-3.95(m.3H). 3.23(m.1H), 

2.09(S,6H), 2.08(S.3H). 1.4-1 .7(m.4H). 0.93(t,6H)ppm. 

[2-{4-Chloro-2,6-dlmethyl-phenoxy)-3-metlioxy-6-methyl-pyridin-4-yg-(1- 
methoxymethyl-propyl)-amine 

1H N!V!R(CDCl3) d 7.02(s.2H). 6.11(s.1H). 4.71(d.1H). 3.88(s.3H), 3.45(m,2H), 
15 3.37(s,3H), 2.10(s.3H), 2.09(s,6H). 1.73(m,1H). 1.59(m.1H), 0.98(m,3H) ppm. 

[2-(2,4-Dicliloro-6-metliyl-phenoxy)-3-methoxy-6-methyl-pyridin-4-yl]-(1- 
methoxymethyl-propyl)-amine 

1H NMR (CDCI3) d 7.1-7.25(m,2H). 6.13(s,1H). 4.74(d.1H). 3.91(s.3H), 3.47(m.1H). 
3.39(m.2H). 3.37(s.3H). 2.14(s,3H), 2.10(s,3H). 1.78(m,1H). 1.59(m,1H), 0.98(t.3H)ppm. 
20 [2-(4-Chioro-2-methoxy-plienoxy)-3-metiioxy-6-methyl-pyridin-4-yl]-(1- 
methoxymethyl-propyl)-amine 

1H NMR (CDCI3) d 6.8-7.0(m,3H), 6.17(s,1H), 4.76(d,1H). 3.82(s,3H), 3.75(s,3H), 
3.3-3.5(m,3H). 3.35(s,3H), 2.19{s,3H), 1.73(m.1H), 1.56(m,1H), 0.96{t,3H) ppm. 

[2-(3-Chloro-2.6-dimethoxy-phenoxy)-3-methoxy-6-methyl-pyridin-4-yl]-(1- 
25 metlioxymethyl-propyl)-amine 

1H NMRCCDCIg) d 7.12{d,1H). 6.64(d,1H), 6.12(s.1H)< 4.73{d,1H). 3.88(s.3H), 
3.78(s.3H), 3.70(s.3H). 3.3-3.5{m,3H), 3.35(s,3H). 2.11(s.3H). 1.5-1.8{m,2H). G.96(t,3H) ppm. 

(1-l\/lethoxymethyl-propyl)-[3-methoxy-6-methyl-2-(2.4,6-trimethoxy-phenoxy)-pyridin- 
4-yl]-amine 

30 1H NMR(CDCl3) d 6.19(s.2H). 6.10s,1H). 4.75(m,1H). 3.87(s.3H), 3.80(s.3H). 

3.73(s.6H). 3.3-3.5(m.2H). 3.35(s.3H). 2.17(s.3H). 1.78(m,1H), 1.5(m.1H). 0.96(t.3H) ppm. 

[3-IVIethoxy-2-(4-methoxy-2.6-dimethyl-phenoxy)-6-methyi-pyridin-4-yl]-(1- 
ethoxymetliyl-propyl)-amine 

1H NMR(CDCl3) d 6.59(s,2H). 6.10(s.1H). 4.70(d.1H). 3.89s.3H). 3.77(s.3H). 
35 3.48(m,1H). 3.39(m.2H), 3.37(s,3H). 2.11(s,3H). 2.10(s,6H), 1.74(m,1H). 1.57{m,1H). 
0.98(t.3H) ppm. 
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[2-(4-Chloro>2,6Kiimethyl-phenoxy)-3-ethoxy-6-methyl-pyridin-4>yll-(1- 

methoxymethyl-propvD-amine 

1H NMR(CDCl3) d 7.07(s,2H). 6.16(s.1H), 4.82(d.1H), 4.20(q.2H). 3.54(m.1H), 

3.43(m,2H), 3.42{s,3H), 2.15(s,3H). 2.13(s,6H), 1 .5-1 .9(m,2H), 1.439t,3H), 1 .02{t,3H) ppm. 
5 Example 48 

2-[2-(4-Chloro-2.6-dimethyl-phenoxy)-3,6-dimethyl-pyridin-4-(S)-ylamino1^ 

To a solution of [1-(tert-butyl<llmethyl-silanyloxymethyl)-propyl]-[2-(4-chloro-2,6- 

dimethyl-phenoxy)-3,6-dlmethyl-pyridin-4-yl]-amine in dry THF was added 1M 

tetrabutylammonium fluoride in THF at room temperature. The mixture was stirred at room 
10 temperature for 2 hr, quenched with water, extracted with ethyl acetate. The organic layer 

was separated, dried and concentrated to dryness. The residue was purified by Biotage using 

15% ethyl acetate in hexane as eluent to give the title compound as a white solid. 1H 

NMR(CDCl3) d 7.06{s,2H). 6.18(s,1H), 4.04(d.1H), 3.74(mJH). 3.69(m.1H), 3.53(m,1H), 

2.18(s,3H), 2.16(s,3H). 2.10{s,6H), 1.6-1.8(m,2H). 1.04(t.3H) ppm. 
15 The following compounds were prepared by the method analogous to that in the 

preceding paragraph, starting with the con-esponding tert-butyl-dimethyl-silanyloxymethyl 

derivative with tetrabutylammonium fluoride. 

2-r3-Methoxv~6-methyl-2-(2,4,6-tnmethyl-phenoxy)-pyridin-4-(S)-ylamino1-butan-1-ol 
1H NMR (CDCI3) d 6.85{s,2H), 6.15(s.1H), 4.57(d,1H), 3.91(s.3H). 3.72(m.1H), 
20 3.61(m.1H), 3.41{m.1H), 2.27(s.3H). 2.10(s,3H), 2.07(s,6H). 1,5-1.8(m.3H). 0.98(t.3H) ppm. 

2- [2-(4-Chloro-2,6-dimethyl-phenoxy)-3-methoxy-6-methyl-pyridin-4-ylamino]-butan-1> 

2! 

1H NMR(CDCl3) d 7.02(s,2H), 8.16(s.1H). 4.60(d.1H). 3.91(s.3H). 3.71(m,1H). 
3.61 (m.1H), 3.40(m,1H), 2.10(s.3H). 2.08(s.6H). 1.8(brs.1H). 1.71(m,1H). 1.68(m.1H), 
25 0.99(t,3H) ppm. 

4-[4-(1-Hydroxymethyl-propylamino)-3-methoxv-6-methyl-pvridin-2-yloxv1-3.5- 

dimethyl-benzonitrile 

1H NMR{CDCl3) d 7,35(s,2H), 6.19(s,1H), 4.7(brs.1H), 3.88(s.3H), 3.731(m.1H). 
3.64(m.1H). 3.43(m,1H). 2.14(m,9H), 1.8(brs,1H). 1.71(m.1H). 1.58(m,1H). 0.99(t,3H) ppm. 
30 Example 49 

3- [2-(4-Chloro-2,6-dimethyl-phenoxy)-3.6-dimethyl-pyridin-4-ylamino]-pentan-2-ol 
The title compound was prepared by Dess Martin oxidation of 2-[2-(4-chloro-2,6- 

dimethyl-phenoxy)-3,6-dimethyl-pyridin-4-(S)-ylamino]-butan-1-ol methylene chloride at room 
temperature, followed by Gringard reaction using methyl magnesium bromide In THF.1H 
35 NMR(CDCl3) d 7.07{s.2H). 6.18(s.1H). 4.3(brs.1H). 4.0(m,1H), 3.32(m,1H). 2.22(s.3H), 
2.17(s,3H). 2.11(s.6H). 1 .6-1 .8(m.2H), 1.30(d,3H). 1.01(t.3H)ppm. 
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Example 50 

2-[2-Methyl-6"(2.4.6-trimethy{-phenoxy)-pyridln-4-ylamlnQ}'b^^ 
The title compound was prepared as an oil by heating 2-{2,4.6-trimethyl-phenoxy)-4- 
(SH1"hydroxymethyl-propylamino)-6-methyl-nicotinic acid in 160°C until all starting material 
5 were consumed. Anal. For Ci90H26N2O2 H2O calc. C. 68.65; H. 8.49; N. 8.42; found C. 69.04; 
H. 8.14; N, 8.91 

Example 51 

(1-Ethyl-prop-2>ynyl)-[2-methyl-6-(2,4,6>trimethvl-phenoxy)-pyridin-4-yl]-amine1 
The title compound was prepared by the method analogous to that in Example 163. 
1H NMR(CDCl3) d 6.89(s.2H). 6.12(d.1H), 5.41(d.1H), 3.9-4.2(m.2H). 2.37s.3H). 
2.30(s,3H). 2.27(m,1H). 1.76(m.2H). 1.05{t.3H) ppm. 

Example 52 

2-(4-Bromo-2,6-dimethvl-phenoxv)-4-(1-ethyl-propylamino)-6-methyl-pyridln-3-ol 
To a solution of [2-(4-bromo-2,6-dimethyl-phenoxy)-3-methoxy-6-methyl-pyridin-4-yl]- 
(l-ethy-propyl)-amine in methylene chloride was added BBrg at 0**C and stin-ed for hr. The 
mixture was quenched with water and extracted with chlorofomi. The organic layer was 
separated, dried, and concentrated to give the title compound. 1H NMR(CDCl3) d 7.20(s.2H), 
6.12(8,1 H), 4.77(d.1H), 3.27(m.1H), Z13{s,3H), 2.10(s,6H). 1.4.1.8(m. 4H), 0.97(t,6H) ppm. 

The following compounds were prepared by the method analogous to that in the 
preceding paragraph, starting with an appropriate [2-(substituted phenoxy)-3-methoxy-6- 
methyl-pyridln-4-yl]-(alkyl}-amine with BBr^ or BCI3. 

4>(1-Ethyl-propylamino)-6-methyl-2-(2.4.6-trimethyl-phenoxy)-pyndin-3-Ql 
1H NMRCCDCy d6.85(s,2H). 6.10(s.1H). 5.12{brs,1H), 4.21(m,1H), 3.27(m,1H), 
2.28(s.3H). 2.09(s,9H), 1 .5-1 .8(m,4H), 0.96(m.6H) ppm. 

4-(S)-(1-Hyd rQxymethyl-propylamino)-6-methyK2-(2.4.6-trimethvl~phenoxy)-pyridin-3- 

2l ' 

1H NMR (CDCI3) d 6.85{s.2H). 6.17(s.1H). 5.13(brs.1H). 4.28(d.1H). 3.73(m.1H). 
3.60(m.1H). 3.50(m.1H), 2.27(s.3H). 2.12(s.3H). 2.07(s.6H). 1.75(brs.1H). 1 .5-1 .7(m.2H). 
0.99(t.3H) ppm. 

2-(4-Chloro-2,6-dimethvKphenoxv)-4-(1-hydroxvmethvl-propvlamino)-6-methyl' 
pyridin-3"0i 

1H NMR(CDCl3) d 7.032{s.2H), 6.10(s.1H), 5.2(brs,1H), 4.35{brs,1H), 3.71{m.1H). 
3.61(m,1H). 3.40(m,1H), 2.07(s,9H). 1.8(brs.1H). 1.71(m.1H), 1.60(m.1H), 0.99(m,3H) ppm. 
2-(4»Chloro-2,6-dimethyl-phenoxvM-(1-ethyl-propylamino)>6>methyl>pyridin'3-ol 
1H NMR(CDCl3) d 7.02(s.2H). 6.10(s.1H). 5.02{brs.1H), 4.22(brs.1H). 3.25(brs.1H). 
2.08(brs.9H), 1.62(m,2H), 1.52(m.2H). 0.95(brs,6H) ppm. 
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Example 53 

Chloro-acetic acid 4-(1-ethyl-propylamino)-6-methyl-2-(2,4,6-trimethyl-phenoxy)- 
pyridin-3-yl ester 

The title compound was prepared by reacting 4-(1-ethyl-propylamino)-6-methyl-2- 
5 {2,4.6-trinnetliyl-phenoxy)-pyridin-3-ol with chloroacetyl chloride /triethylamine in THF at O^C 
to rt. 1H NMR(CDCl3) d 6.84{s.2H). 6.15(s,1H), 4.3(s.2H), 4.0(d.1H), 3.3(m,1H), 2.28(s.3H), 
2.17{s,3H). 2.08(s.6H). 1/6-1 .7(m,4H). 0.9(t.6H) ppm. 

Example 54 

2-(4-Chloro-2,6-dlmethyl-phenoxy)-4-f(1-ethyl-propyl)-methyl-amino]-6-methyl-pyridin- 

10 3:ol 

1H NMR(CDCl3) d 7.03(s.2H), 6.25(s.1H). 5.4(brs.1H), 3.93{m,1H). 2.70(s.3H), 
2.12(s,3H). 2.08(s.6H).1.55(m,4H), 0.89(t.6H) ppm. 

Example 55 

[4-(1-Ethyl-propylamino)-6-methyl-2-(2.4,6-trimethyl-phenoxy)-pyridin-3-yl]-aceton!trile 
15 1H NMR(CDCl3) d 6.87(s,2H), 6.13(s,1H), 3.83(d,1H), 3.79{S,2H). 3.38(m.1H), 

2.30(s.3H), Z27{s,3H), 2.21 (s.6H). 1.4-1,8(m.4H). 1.00(t.6H) ppm. 

Example 56 

4-(1-Ethyl-propvlamino)-6-methyl-2-(2,4.6-trimethyl-phenQxy)-pyridine-3- 
carbaldehyde 

20 1H NMR(CDCl3) d 10.52(s.1H). 9.26(d,1H). 6.89(s,2H), 6.11(s.1H), 3.42(m,1H). 

2.31(s.3H0. 2.15(s.3H), 2.11(s,6H), 1.45-1.75{m,4H). 0.97(t,6H) ppm. 

Example 57 

(1-Ethyl-propyl)-[3-[(1-ethyl-propylimino)-methyn-6-methyl-2-(2,4,6-trimethyl- 
phenoxy)-pyridin-4-yl]-amine 
25 1H NMR(CDCl3) d 10.33(d,1H). 8.94(s,1H). 6.89(s.2H). 6.10{s,1H). 3.41(m,1H), 

2.86(m,1H). 2.99(s.3H). 2.14(s,3H). 2.10(s.6H). 1.4-1.89m.8H), 0.94(t,6H). 0.87(t.6H) ppm. 

Example 58 

2-[4-(1-Ethyl-propylamino)-6-methvl-2-(2.4,6-trimethyl-phenoxy)-pyridin-3-ylmethvn- 
malonic acid dimethyl ester 

30 To a solution of dimethylmalonate (60 mg, 0.44 mmol) and 60% NaH in oil (20 mg, 

0.44 mmol) In dry THF was added [3-Chloromethyl-6-methyl-2-(2,4.6-trlmethyl-phenoxy)- 
pyridin-4-yI]-(1-ethyl-propyl)-amine hydrogen chloride (50 mg, 0.146 mmol) at room 
temperature for 1 hr. The mixture was quenched with water and extracted with ethyl acetate. 
The organic layer was separated, dried and concentrated to dryness. The residue was 

35 purified through silica gel column chromatography to give the title compound as a clear oil. 1H 
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NMR (CDCI3) d 6.88{s,2H). 6.03{s.1H), 4.85(m,1H), 4.03(t,1H). 3,73{s.6H). 3^6(m,1H), 
3.18(d,2H), 2.30(s.3H). 2.13S.3H), 2.07(s,6H), 1 .5-1 .8{m,4H), 0.97{t.6H)ppm. 

Example 59 

2-[4-(1-Ethyl-propvlamino^6-methyl-2-(2,4,6-trimethyl-phenoxy)-pyridin>^^^ 
5 malonic acid diisopropyl ester 

The title was prepared by the method analogous to that in Example 581. 1H NMR 
(CDCI3) d 6.87(s,2H). 6.03{s,1H). 5.10(m.2H). 4.90{d.1H). 3.94(t,1H). 3.31(m,1H). 3.16(d,2H). 
2.30(s.3H). 2.13s,3H0, 2.08(s,6H), 1 .5-1 .8(m.4H). 1.1-1.3(two sets of d, 6H), 0.97(t,6H)ppm. 

Example 60 

10 4-(1-Ethyl-propoxy)-6-methyl-3-nitro-2-(2,4,6-trimethyl-phenoxv)-pyridine 

To a mixture of 2-chloro-4-(1-ethyl-propoxy)-6-methyl-3-nitro-pyridlne (500 mg. 1.93 
mmol) and 2,4,6-trimethylphenol (289 mg, 2.13 mmol) in dry THF was added potassium t- 
butoxide. The resulting mixture was stirred at rt. overnight. The mixture was quenched with 
water, brine and extracted 3 times with ethyl acetate. The organic layer was separated, dried 
15 (MgS04) and concentrated to dryness. After silica gel column chromatography purification, 
the title compound was obtained as a light yellow crystal, mp 106-109°C. Anal. For 
C20H26N2O4 calc. C, 67.02; H. 7.31; N. 7.82; found, C. 67.34; H. 7.40; N, 7.42. 

Example 61 

4-(1-Ethyl-propoxy)-6-methyl>2-(2.4.6-trimethyl-phenoxy)-pvridin-3-ylamine 
20 A mixture of 4-(1-'ethyl-propoxy>-6-methyl-3-nitro-2-(2.4,6-trimethyl-phenoxy)- 

pyridine (150 mg, 0.418 mmol) and 10%Pd/C (23 mg) in ethanol was hydrogenated at 50 psi 
for 15 hours. An additional lOPd/C was added and the resulting mixture was hydrogenated 
for an additional 24 hr. The mbcture was filtered through celite and the filtrate was 
concentrated to dryness to give 200 mg of the crude material. After column chromatography. 
25 the title compound was prepared as a the con-esponding HCI salt as a white solid, mp 96- 
98°C. 

Example 62 

[4-(1-Ethyl-pr opoxy)-6-methyl-2-(2,4,6-trimethyl-phenoxv)-pyridin- 3-yn-dimethvl- 

amine 

30 To a solution of 4-(1-ethyl-propoxy)-6-methyk2-(2,4,6-trimethyl-phenoxy)-pyridin-3- 

ylamine in dry THF was added lithium bis(trimethylsilyl)amide at -78°C. After stimng at -78°C 
for 10 minutes, an excess of methyl iodide was added. The title compound was isolated after 
quenching with water and extracting with ethyl acetate. The coide material was purified by 
silica gel column chromatography to give the title compound as a tan foam. 
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Example 63 

N-[4-(1-Ethyl-propoxy)-6-methyl-2-(2,4,6-trimethyl-phenoxy)-pyridir>3-y^ 

acid 

A mixture of 4-(1-ethyl-propoxy)-6-methyl-2-(2,4.6-trimethyl-phenoxy>-pyridin-3- 
5 ylamine (100mg, 0.304 mmol), succinic anhydride 31mg,0.304 mmol) and triethylamine in 
methylene chloride was stirred at rt. overnight. The mbdure was quenched with water, and 
extracted with methylene chloride. The organic layer was separated, dried and concentrated 
to give a solid. The title compound was isolated as a white crystal after silica gel column 
chromatography. 

10 1H NMR{CDCl3) d 6.90{brs,1H), 6.84(s,2H), 6.37(s,1H), 4.2(m,1HX 2.6-2.8(m,4H). 

2.28(s.3H). 2.22(s.3H). 2.03(s,6H). 1.69(m,4H). 0.94a6H) ppm. 

Example 64 

4-(1-Ethyl-propoxy)-3,6-dimethyl-2-[3-(2.4,6-trimethyl-pyridinoxy)]-pyridine 
To a solution of 3-pentanol (0.11 ml) In dry THF was added sodium hydride (60% in 
15 oil. 20 mg). After stirring for 5 min, a solution of 4-chloro-2,5-dimethyI-6-[3-( 2,4,6-.trimethyl- 
pyridinoxy)]-pyridine (92 mg, 0,332 mmol) in THF was added. DMSO was added and the 
resulting mixture was heated at 130°C oil bath ovemight. The mixture was quenched with 
water, brine and extracted 3 times with ethyl acetate. The organic layer was separated, dried 
(MgS04) and concentrated to dryness. After silica gel column chromatography purification. 
20 the title compound was obtained as a clear oil. 1H NMR (CDCI3) d 6.88 (s.lH). 6.37(s.1H), 
4.21{m.1H). 2.5(s,3H). 2.29(s.3H). 2.19(s,3H). 2.18(s.3H). 2.07(s.3H). 1.70(m,4H), 0.98(t,6H) 
ppm. The oil was prepared as the corresponding HCI salt to give a white solid (63 mg). 

The title compounds of the following Examples 65 and 66 were prepared by the 
methods analogous to that in Example 64, starting with an appropriate 6-alkyl-4-chloro-or 
25 bromo-3-methyl-2-(2.4,6-trimethyl-phenoxy)-pyridine with 3-pentanol/NaH: 

Example 65 

6-Ethyl'4-(1-ethyl-propoxy)-3-methyl-2-(2,4.6>trimethyl-phenoxy)-pyridine 

1H NMR(CDCl3) d 6.87(s.2H). 6.28(s,1H). 4.20(m,1H), 2.46(q.2H). 2.30(s,3H), 

2.20(s,3H), 2.07(s,6H), 1.72(m.4H). 1.05(t.3H). 0.99(t,6H) ppm.* 
30 Example 66 

4-(1-Ethy(-propoxy)-2-(4-f!uoro-2,6-dimethyl-phenoxy)-3,6-dimethyl-pyridine 
colorless oil. Anal. For C20H26FNO2 calc. C. 72.48; H. 7.91; N, 4.23; found C. 72.39; 

H, 7.77; N, 4.10. 
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Example 67 

[4-(1-Ethvl-propoxY)-3.6-dimet hyl-pvridin-2-vn-(2.4.6-trimethvl-Dhenvl)-amlne 
To a solution of 4-{1-ethyl-propoxy)-6-methyl-2-(2.4.6-trimethyl-phenylamino)-nicotinic 
acid (240 mg, 0.673 mmol) in dry THF was added lithium aluminum hydride and aluminum 
chloride. The resulting mixture was heated at reflux for 3 hours. The mixture was quenched 
with 0.1ml water and 0.1ml 2N NaOH . then quenched with water and ethyl acetate The 
organic layer was separated, dried and concentrated to give 250 mg of brown oil. After silica 
gel column chromatography. 170 mg(78%) of the title compound was obtained which was 
prepared as a-HCI salt as a white solid, mp. 132-133«C. 1H NIV1R(CDCl3) d 687(s2H) 
6.09(s.1H). 5.399brs.1H). 4.13(m.1H). 2.27(s.3H). 2.22(s.3H). 2.15(s,6H). 1.98(s.3H)' 
1.67(m,4H).0.94(t.6H)ppm. 

Example 68 

r4-(1-Ethvl-propoxv)-6-methvl-2-/2.4, fi-tri nrettlvl-phenvlaminn).pvridin-3-vn-m«fh«nn 
To a solution of 4-(1-ethyl-propoxy)-6-methyl-2-(2,4.6-trimethyI-phenylamino)wiicotinic 
acid (100 mg. 0.281 mmol) in dry THF was added BH3.DMS. The resulting mixture was 
heated at reflux overnight. The mixture was quenched with dilute HCI and stin-ed for 30 
minutes, adjusted pH to 7.5-8.5. then extracted with ethyl acetate. The organic layer was 
separated, dried and concentrated to give 100 mg of brown oil. After silica gel column 
chromatography. 91 mg(95%) of the title compound was obtained as a white foam. Anal For 
C21HXN2O2.I/2H2O cal. C. 71.76; H, 8.89; N. 7.97; found: C. 71.97; H. 8.90; N. 7.69. 

Example 69 

[4-(1.Ethy|.propoxY)-6-methvl-2-f2.4.6.tri methvl.phenvlaminn).p yriri.n.^.yn 

acetonitrile ^ 

The title compound was prepared by reacting [4-<1-ethyl-propoxy)-6-methyl-2-(2 4 6- 
tnmethyl-phenyIamino)-pyridin-3-yl]-methanol with thfonyl chloride In benzene, concentrated 
to dryness, followed by reacting with diethylaluminum cyanide. After standard workup 
procedure and silica gel column chromatography, the title compound was obtained as a 

yellow crystal, mp. 1 08-11 0°C. 

1H NMR(CDCl3) d 8.57(s.1H), 6.97(s.2H). 6.37(s.1H). 4.46(m,1H). 2.35(s.3H) 
30 2.34(s.3H). 2.09(s.6H). 1 .6-1 .8(m.4H). 0.99(t.6H) ppm. 

Example 70 

[4-(1-Ethy|.propoxv)-6-methvl-2-(2.4.6-trim.fhy Lp henvlaminoVDvririin-..y n^^^^^ 
1-yl-methanone 

To a solution of 4-(1-ethyl-propoxy).6-methyl-2-(2.4.6-trimethyl-phenylamlno)-nicotinic 
35 acd (250 mg. 0.701 mmol) in 2ml of DMF was added carbonyldiimidazole (190 mg 1 19 
mmol) and the resulting mixture was stirred at room temperature overnight. After standard 



20 
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workup procedure and silica gel column chromatography, 260 mg(91.2%) of the titie 
compound was obtained as a golden crystal, mp. 120-122*^0, Anal. For C24H30N4O2.I/4H2O 
calc: C, 70.13; H. 7.48; N. 13.63; Found: C, 70.06; H, 7.69; N. 13.37. 

Example 71 

5 2-[4-(1>EthyUpropoxy)-6-methvl-2-(2,4,6-trimethyUphenylamjno)-pyridin-3-yn-propan- 
2>ol 

The title compound was prepared by reacting [4-(1-ethyl-propoxy)-6-methyl-2-(2,4.6- 
trimethyl-phenylamino)-pyridfn-3-yl]-imidazol-1-yl-methanone with an excess MeMgBr in THF 
at rt. After standard worl<up procedure and silica gel column chromatography, the title 
10 compound was obtained as a tan solid, mp. 81-83*»C; Anal. For C22H30N2O2. 1.5 H2O calc: 
C.69.49: H. 9.38; N, 7.04; found: C, 69.49; H, 9.27; N, 6.86 

Example 72 

2>[4-(1-Ethyl>propoxy)-6-methyl>2-(2.4,6-trimethyl-phenylamino)-pyridin-3-ylmethvn- 
malonic acid dimethyl ester 

15 The title compound was prepared by reacting [4-(1-ethyl-propoxy)-6-methyl-2-{2.4,6- 

trimethyl-phenylamino)-pyridin-3-yl]-methanol with thionyl chloride in benzene, concentrated 
to dryness, followed by reacting with methyl malonate/NaH in DMSO. After standard workup 
procedure and silica gel column chromatography, the title compound was obtained as a solid, 
mp. 96-98°C; Anal. For C26H36N2O5. 1/3 H2O calc: C,67.51; H, 7.99; N, 6.04; found: C, 67.48; 

20 H. 7,99; N. 6.02. 

Example 73 

3-[4-(1>Ethyl-propoxy)-6-methyl-2-(2,4.6-trimethyl-phenvlamino)-pyridin-3-yll- 
propionlc acid 

Hydrolysis of 2-[4-(1 -ethyl-propoxy )-6-methyl-2-{2.4,6-trimethyl-phenylamino)-pyridin- 
25 3-ylmethyl]-malonic acid dimethyl ester with phosphoic/water at reflux to give the title 
compound as a white foam. Anal. For C23H32N2O3. 3/4 H2O calc: C.69.40; H, 8.48; N, 7.04; 
found: C. 69.17; H. 8.62; N. 6.90. 

Example 74 

f3-AminomethyU>n-ethyi-propoxy)-6-methyli3yridin-2-yn-^2,4.6-trimethyl-phenyl)^ 

30 amine 

The titie compound was prepared by reacting [4-(1-ethyl-propoxy)-6-methyl-2-(2,4,6- 
trimethyl-phenylamino)-pyridin-3-yl]-methanol with thionyl chloride in benzene, concentrated 
to dryness, followed by reacting with NH3(g) at room temperature. After standard workup 
procedure and silica gel column chromatography, the title compound was obtained as a 
35 golden oil (80%), Anal. For C21H31N3O. calc: C,73.86; H, 9.15; N, 12.3; found: C, 73.50; H, 
9.25; N, 11.39, 
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Example 75 

2-ChlorcHN-f4-(1'ethyl-propQxy)-6-methyl-2-(2,4,6-trimethyl-phenylam 
ylmethyll>acetamide 

The title compound was prepared by acylation of 3-aminomethyl-4-(1-ethyl-propoxy}- 
5 6-methyl-pyridin-2-yI]-(2,4,6-trimethyl-phenyl)-amine with chloroacetyl chloride. After standard 
workup procedure and silica gel column chromatography, the title compound was obtained as 
an off-white crystal, mp. 142-144<'C; Anal. For C23H32CIN3O2. calc: C.66.09; H. 7.72; N, 
10.05; found: C, 65.81; H, 7.64; N, 9.86. 

Example 76 

10 [3-Dimethylaminomethvl-4-(1-ethyl-propoxy)-6-methyl-pyrldin-2-vl]-(2.4,6>trimethvl- 
phenyD-amine hydrochloride salt 

The title compound was prepared by reacting [4-(1-ethyl-propoxy)-6-methyl-2-(2,4,6- 
trimethyl-phenylamino)-pyridin-3-yl]-methanoI with thionyl chloride in benzene, concentrated 
to dryness, followed by reacting with dimethylamine at room temperature. After standard 

15 work-up procedure and silica gel column chromatography, the title compound was obtained 
as an oil. The corresponding HCI salt was prepared as a white solid, mp. 85-88°C; Anal. For 
C23H35N3O.2HCI. 1.5 H2O calc: C,58.83; H, 8.588; N, 8.94; found: C. 58.32; H. 8.5327; N, 
8,64, 

Example 77 

20 Dithfocarbonic acfd O-ethyl ester S-[4-(1-ethyl-propoxy)-6-methyl-2-(2.4.6-trimethyl- 

phenylamino)-pyridin-3-ylmethyn ester 

The title compound was prepared by reacting [4-(1-ethyl-propoxy)-6-methyl-2-{2,4,6- 

trimethyl-phenylamino)-pyridin-3-yl]-methanol with thionyl chloride in benzene, concentrated 

to dryness, followed by reacting wrth NaSCSOEt at room temperature. After standard work- 
25 up procedure and silica gel column chromatography, the title compound was obtained as a 

white solid, mp. 55-57^C; Anal. For C24H34N2O2S2. calc: C,64.54; H, 7.67; N, 6,27; found: C, 

64.67; H. 7.78; N. 6.26. 

Example 78 

4-(1-Ethyl-propoxy)-6>methyl-2-(2,4.6-trimethyl-phenylamino)>nicotinamide 
30 The title compound was prepared by reacting 4-(1-ethyf-propoxy)-6-methyl-2-(2.4.6- 

trimethyl-phenylamino)-nicotjnjc acid with thionyl chloride in benzene, concentrated to 
dryness, followed by reacting with NH3(g) at room temperature. After standard work-up 
procedure and silica gel column chromatography, the title compound was obtained as an oil. 
The con-esponding HCI salt was prepared as an off-white solid, mp 185-187°C; Anal. For 
35 C21H29N3O2. calc: C.70.96; H. 8.22; N, 1 1 .82; found: C, 71 ,30; H, 8.33; N, 1 1 .78. 
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Example 79 

4-(1-Ethy!-propoxy)'6-methyl-2-(2,4,6-trimethyl-phenylamino)-nicotinonitrile 

The title compound was prepared by reacting 4-(1-ethyl-propoxy)-6-methyl-2-(2,4,6- 

trimethyI-phenylamino)-nicotinamide with triphosgen/triethyiamine in THF. mp 105-107°C, 1H 
5 NMR(CDCl3) d 6.90(s,2H). 6.26(brs,1H). 6.05(s,1H), 4.24(m,1H), 2.28(s,3H), 2.25{s.3H). 

2,17(s,6H). 1.72(m.4H), 0.97(t.6H) ppm. 

Example 80 

4-(1-Ethyl-propoxy)-6,N,N-trimethyl-2-(2,4,6-trimethyl-phenylamino)-nicotjnamide 
The title compound was prepared by reacting 4-(1-ethyl-propoxy)-6-methyl-2-{2,4,6- 
10 trimethyl-phenylamino)-nicotinic acid with thionyl chloride in benzene, concentrated to 
dryness, followed by reacting with dimethylamine at room temperature. After standard work-, 
up procedure and silica gel column chromatography, the title compound was obtained as an 
oil. The con-esponding HCI salt was prepared as a white solid, mp. 197-200°C; Anal. For 
C23H33N3O2.H2O. calc: C,63.07; H, 8.28; N, 9.59; found: C. 63.24; H. 8.07; N, 9.61. 
15 Example 81 

[4-(1-Ethyl-propoxy)-6-methyl-2-(2,4,6-trimethyl-phenylaminoVpyridin-3-yl]-acetonitnie 
The title compound was prepared by reacting [4-(1-ethyl-propoxy)-6-methyl-2-(2,4.6- 
trimethyl-phenylamino)-pyridin-3-yl]-methanol with thionyl chloride in benzene, concentrated 
to dryness, followed by reacting with potassium cyanide in DMSO at room temperature. After 
20 standard work-up procedure and silica gel column chromatography, the title compound was 
obtained as a pale orange solid, mp. 112-115X, 1H NMRCCDCIa) d 6.9(s,2H). 6.14(s.1H), 
5.6{brs.1H), 4.22(m.1H). 3.49(s.2H), 2.28(s,3H). 2.22(s.3H), 2.16(s,6H), 1.71{m.4H), 
0.95(t,6H) ppm. 

Example 82 

25 [2-(4-Bromo-2,6-dimethyl-phenylamino)-4-(1-ethyl-propoxv)-6-methyl-pvridin-3-vn- 
methanol 

To a solution of 4-(1-ethyl-propoxy)-'6-methyl-2-{4-bromo-2,6-dimethyl-phenylamino)- 
nicotinic acid (130 mg. 0.309 mmol) in dry THF was added BH3.DMS. The resulting mixture 
was heated at reflux overnight. The mixture was quenched with dilute HCI and stirred for 30 
30 min, adjusted pH to 7.5-8.5. then extracted with ethyl acetate. The organic layer was 
separated, dried and concentrated to give 100 mg of brown oil. After silica gel column 
chromatography. 110mg(87.3%) of the title compound was obtained as a white semi-solid. 
1H NMR(CDCl3) d 7.25(s,2H), 6.85(brs,1H). 4.8(brs,2H), 4.18{m,1H), 2.2(s,3H). 2.07(s,6H). 
1.7{m,4H), 0.95(t,6H) ppm. 
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Example 83 

[2-(4-chton>2.6-dimethyl-phenylaminoH"(1'eftyl-propoxy)-6-meth 
methanol 

To a solution of 4-(1-ethyl-propoxy)-6-methyl-2-{4-chloro-2,6-dimethyI-phenylamino)- 
5 nicotinic acid in dry THF was added BH3.DMS. The resulting mixture was heated at reflux 
overnight. The mixture was quenched with dilute HCI and stinred for 30 minutes, adjusted pH 
to 7.5-8.5, then extracted with ethyl acetate. The organic layer was separated, dried and 
concentrated to give a brown oil. After silica gel column chromatography, the title compound 
was obtained as a green oil. 1H NMRCCDCU) d 7.02(s.2H), 6.83(brs.1H), 4.78(s,2H), 
10 4.14{m.1H). 2.2(s,3H), 2.13(s.6H), 1.66(m.4H). 0.93(9t,6H) ppm. 

Example 84 

[2>(2,4-Dichloro-phenvlamino)-4-(1-ethyl-propoxy)-8-methyl-pyridin-3-yn-methanol 
To a solution of 4-{1-ethyl-propoxy)-6-methyl-2-(2,4-dichloro-phenylamino)-nicotinic 
acid in dry THF was added BH3.DMS. The resulting mixture was heated at reflux ovemight. 
15 The mixture was quenched with dilute HCI and stin*ed for 30 min, adjusted pH to 7.5-8.5, then 
extracted with ethyl acetate. The organic layer was separated, dried and concentrated to give 
a golden oil. After silica gel column chromatography, the title compound was obtained as a 
golden oil. 1H NMR(CDCl3) d 8.44(d.1H). 8.18(s,1H), 7.32(d.1H), 7.179d.1H), 6.28{s.1H). 
4.82(s,2H). 4.21(m.1H). 2.42(s.3H), 1.6-1.8(m,4H), 0.94(t.6H) ppm. 
20 Example 85 

[2-(2,4-Dimethoxv-phenylamino)-4>(1-methoxymethyl-propoxy)-6-methyl-pyridin-3-yl]- 
methanol 

The title compound was prepared by a method analogous to that described for 
Example 84, starting with the coaesponding nicotinic acid with BHa-DIVIS. IN NMR(CDCl3) d 
25 6.91(d.1H), 6.50{m.2H),5.91(s.1H), 4.42(m,1H). 4.281(s,2H). 3.79(s.3H), 3.76(s,3H). 
3.56(m,2H), 3.40{s,3H). 2.33(s.3H), 1.6-1 .8(m,2H), 1.02(t.3H) ppm. 

Example 86 

[4-(1-Ethyl-pr opylamino)-6>methvl-2-(2.4.6-trimethyl-phenoxy)-pyridin-3-yn-imidazol- 
1-yl-methanone 

30 The title compound was prepared by a method analogous to that described for 

Example 70. starting with the corresponding nicotinic acid with carbonyldiimidazole. 
1HNMR{CDCl3) d 8.1(s,1H). 7.52(s.1H), 7.05(s.1H), 6.78(s,2H), 6.17{s,1H), 5.97(d,1H). 
3.3(m.1H). 2.23(s,3H). 2.18(s,3H), 2.00(s,6H). 1.4-1.7(m,4H). 0.93(t.6H) ppm. 
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Example 87 

1- [4-(1-Ethyl-propyiamino)-6-methyl«2>(2,4,6-trimethyl-phenoxy)>pyridm 
ethanone 

The title compound was prepared by reacting [4-(1-Ethyi-propylamino)-6-methyl-2- 
5 (2,4,6-trimethyl-phenoxy)-pyridin-3-yl]-imidazol-1-yl-methanone with methylmagnesium 
bromide/ethyl ether in methylene chloride. 1H NMR(CDCl3) d 9.7(d,1H), 6.88(s,2H), 
6.10(s,1H), 3.32(m.1H). 2J3(s.3H). 2.31(s.3H). 2.10(s,3H). 2.09(s.6H). 1.5-1 .7(m.4H). 
0.95(t,6H)ppm. 

Example 88 

10 (1-Ethyl-propylH6"methyl-3-propyl-2-(2,4,6-trimethyl-phenoxy)-pyridin-4-yr|-amine 

1H NMR(CDCl3) d 6.84{s,2H). 6.04(s.1H). 3.81 (d.1H), 3.31 (m,1H). 2.56(t.2H), 
2.27(s.3H), 2.12(s,3H), 2.04(s,6H). 1.4-1.7(6H), 1.02a3H), 0.93(t,6H) ppm. 

Example 89 

2- f4-(1-Ethyl-propylamino)-6-methyl-2-(2,4,64rimethyl-phenoxy)-pyridin-3-ylmethyq-^^ 
15 methyl-malonic acid dimethyl ester 

The title compound was prepared by a method analogous to that described for 
Example 72. 1H NMR(CDCl3) 6.87(s,2H), 6.01(s,1H), 5,05(m,1H), 3.70(s,6H). 3.4(s,2H), 
3.3(m,1H), 2.27(s,3H), 2.12(s,3H), 2,07{s,6H), 1.4-1 .7(m,4H), 1.48(s,3H), 0.949t.6H) ppm. 

Example 90 

20 [4-(1-Ethyl-propoxy)-6-methyl-pyrid)n-2-yn-(2.4.6-trimethyl>phenyl)-amine 

The title compound was prepared by decarboxylation of the conresponding nicotinic 
acid at 160°C oil bath. mp. 98-100«C; Anal. For C20H28N2O calc. C, 76.88; H. 9.03; N, 8.97; 
found: C, 76.97; H, 9.21; N. 8.99. 

The following title compounds of Examples 204 and 205 were prepared by reacting of 
25 3-methoxy-6-methyl-2-{2,4.6-trimethyl-phenoxy)-pyridlne-4-carbaldehyde with alkyl- 
magneslum bromide in THF: 

Example 91 

2-Ethyl-1-[3-methoxy-8-methyl-2-(2,4,6-trimethyi^phenoxy)-pyridin-4-yl]-butan-1-ol 
1H NMR(CDCl3) 6.87(s.2H). 6,72(s,1H), 4.90(t,1H). 4.00{s.3H), 2.29(s,3H), 
30 2.19(s.3H). 2.06(s,6H). 1.2-1 .6(m,5H), 0.92(t,3H), 0.88(t.3H) ppm. 

Example 92 

1-[3-Methoxy-6-methyl-2-(2.4,6-tr(methyl-phenoxy)-pyridin^-yn-2-methyi-butan-1-ol 
1H NMR(CDCl3) 6.88(s,2H). 6.74(s,1H). 5.00(m.1H). 4.00(s.3H), 2.29(s.3H). 
2.19(s,3H). 2.06(s,6H). 1.4-1.9(m.3H), 0.992(t.3H), 0.989(d,3H) ppm. 
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Example 93 

1 -[3.6-D(methYl'2-(2,4,6>trimethyi-phenoxy )>pyridin-4-yn-propa^ *ol 
To a -TS'^C solution of 4-bromo-3,6-dimethyl-2-(2,4.6-trinriethyl-phenoxy)-pyricline in 
dry THF was added nBuLI and stin-ed at that temperature for 20 minutes. Excess 
5 propionaidehyde was added and stin-ed for 2 hours at -78*'C. The mixture was quenched 
with water, extracted with ethyl acetate. The organic layer was washed with brine, dried and 
concentrated. After column chromatography, an off-white solid was obtained, mp. 119- 
120^C.1H NMR(CDCl3) d a86(s,3H), 4.90(m,1H), 2.281(s,3H). 2.28(s,3H), 2.21(s.3H), 
2.02(s,6H), 1.65-1.8(m,2H), 1.00(t.3H) ppm. 
10 Example 94 

4-(1-Methoxy>propvl)-3,6-dimethyl-2-(2,4,6-trimethyl-phenoxy)-pyridine 
The title compound was prepared by reaction of 1-[3,6-Dimethyl-2-(2,4,6-trimethyl- 
phenoxy)-pyridin-4-yI]-propan-1-ol with sodium hydride, followed by quenching with methyl 
iodide. 1H NMRCCDCIs) d 6.87(s.2H). 6.74(s,1H), 4.33(m,1H), 3.25(s,3H). 2.28(s.3H), 
1 5 2.27{s.3H), 2.21 (s.3H). 2.03(s,6H). 1 .6-1 .8(m,2H). 0.94(t,3H) ppm. 

Example 95 

4-(1-Ethoxy-propyl)-3,6-dimethyl-2-(2,4,6-trimethvl>phenoxy)-pyridine 
The title compound was prepared by reaction of 1-[3,6-Dimethyl-2-{2.4,6-trimethyI- 
phenoxy)-pyridin-4-yl]-propan-1-ol . with sodium hydride, followed by quenching with ethyl 
20 iodide. 

1H NMR(CDCl3) d 6.86(s.2H). 6.77(s.1H). 4.41(m.1H). 3.22.3.45(m,2H), 2.28(s.3H). 
2.27{s,3H). 2.21 (s,3H). 2.G3(s,6H), 1,6-1.8(m.2H), 1.20(t,3H). 0.95(t,3H) ppm. 

Example 96 

4-(1->Allyloxy-propyl)-3,6-dimethvl-2-(2,4.6-trimethvl-phenoxv)-pyridine 
25 The title compound was prepared by reaction of 1-[3,6-Dimethyl-2-(2,4.6-trimethyI- 

phenoxy)-pyrldin-4-yl]-propan-1-ol with sodium hydride, followed by quenching with allyl 
bromide. 

1H NMR(CDCl3) d 6.87(s,2H). 6.78(s.1H). 5,93(m,1H). 5.1-5.3(m.2H), 4.48(m,1H). 
3.95{m,1H). 3.76{m,1H). 2.29(s.3H). 2.26{s.3H), 2.21(s.3H). 2.03(s.6H). 1.6-1,8(m.2H). 
30 0.96(t.3H) ppm. 

Example 97 

4-(1-Butoxy-propyl)-3.6-dimethyl-2-(2.4.6-trimethvl-phenoxy)-pyridine 
The title compound was prepared by reacting of 1-[3.6-Dimethyl-2-(2»4,6-trimethyl- 
phenoxy}-pyridin-4-yl]-propan-1-ol with sodium hydride, followed by quenching with butyl 
35 iodide. 
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1H NMR(CDCl3) d 6.86{s,2H), 6.76(s,1H), 4.37(m,1H), 3.35(m,1H). 3.25(m.1H). 
2.28(s,3H), 2.26{s.3H), 2.20(s.3H). 2.03(s,6H). 1 .6-1 ,8(m,2H). 1 .5-1 .65(m.2H). 1.3-1 .5(m,2H), 
0.96(t.3H). 0.89(t,3H) ppm. 

The title compounds of the following Examples 98 through 1 02 were prepared by a 
5 method analogous to that described in Example 93 starting with an appropriate 4-bromo-2- 
(substituted-phenoxy)-pyridine derivative with nBuLi, followed by quenching with an 
appropriate aldehyde. 

Example 98 

1-[2-(2,4-Dichloro-6-methyl-phenoxy)-3-methoxy-6-methyl-pyridin-4-yl]-2-ethyl-butan- 

0 r^ol 

one racemate 1H NMRCCDCIs) d 7.28(d,1H). 7.14(d,1H). 6.80(s.1H). 4.92(d,1H), 
4.00(s,3H). 2.21 (S.3H). 2.13(s,3H). 1.3-1.65(m.5H), 0.93(t,3H), 0.87(t,3H) ppm. 

The other racemate 1H NMR (CDCI3) d 7.18(s.1H), 7.08(d.1H). 6.74(d.1H). 
5.17(m,1H), 3.93(s.3H). 2.75(m,1H). 2.1-2.25(m.1H). 2.16(s.3H), 2.13(s.3H), 1 .6-1 .8(m.2H), 
5 1.0-1.3(m,2H). 0,93(t,3H), 0.72(t.3H) ppm. 

Example 99 

1-[3,6-Dimethyl-2-(2.4.6-trimethyl-phenoxy)-pyridin-4-yl]-2,2.2-trifluoro-ethanol 
mp. 134-139°C. Anal. For C18H20F3NO2 calc: C, 63.71; H, 5.94; N, 4.13; found: C. 
63.59; H. 6.00; N. 4.02. 

Example 100 

1-[2-(4-Chloro-2.6-dimethyl-phenoxy)-3.6-dimethvl-pyridin-4-yn-2,2,2-trifluoro-ethanol 
1H NMR(CDCl3) d 6.979s.2H). 6.19(s,1H), 2.14(s,6H). 2.06(s.6H) ppm. 

Example 101 

[2-(4-Chloro-2,6<limethyl-phenoxv)-3,6-dimethvl-pyridin-4>yl]-pyridin-2 
1H NMRCCDCU) d 8.61{d.1H), 7.71(m,1H). 7.30(m,1H), 7.10{m,1H). 
7.03(s.2H).6.70(s,1H). 6.03(s.1H). 2.37{s,3H). 2.16(s.3H), 2.03(s.6H). ppm. 

Example 102 

1-f2-(4-Chloro-2.6-dimethyl>phenoxy)-3-methoxy'6>methyl-pyridin-4-yl]>2-^^^ 

1-01 

1H NMR{CDCl3) d 7.05(s.2H). 6.759s.1H). 4.90(t,1H), 3.98(s,3H), 2.19(s.3H), 
2,06(s,6H). 2.13{d,1H), 1.25-1.65(m,5H). 0.92(t.3H), 0.87(t,3H) ppm. 

The title compounds of the following Examples 103 through 106 were prepared by 
oxidation of the conresponding alcohol with Dess Martin reagent in DMSO/methylene chloride 
or pyridinium chlorochromate in methylene chloride. 
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Example 103 

1 -f3.6-Dimethv |.2-(2.4.6-trimethyl-phenoxv).pyridin~4-vn-propan-1 -one 
mp. 82-85.5»C. AnaJ. For CwHasNOa calc: C. 76.74; H. 7.80: N, 4.71; Found: C. 
76.61; H. 7.94; N. 4.66. 

' Example 104 

1-f2-(4-Chloro-2.6-dimethvl-Dhe noxv)-3.6-dimethyl-pyridin-4-vn-2.2.2-trifluoro- 
ethanone 

1H NMR(CDCl3) d 7.06(s,2H). 6.99(s.1H). 2.42(s.3H). 2.30(s.3H). 2.03(s,6H) ppm. 

Example 105 

[2-(4-Chloro-2.6-dfmethvl-phenoxvV3. 6-dimethv[-Dvridin-4-vn-Dvridin-2-Yl-methanone 
1H NMR(CDCl3) d 8.72{d.1H). 8.17(d,1H). 7.95(m.1H), 7.52(m.1H) 
7.05(s.2H).6.75{s,1H). 2.25(s.3H). 2.22(s.3H). 2.07(s.6H) ppm. 

Example 106 

1-[2-(4-ChlorD.2.6-dimethvl-phenoxvV 3-methoxv-6-methy!-pvridin-4-vll.2-ethvl-butan. 

1-one 

1H NMR(CDCl3) d 7.05(s,2H), 6.67(s.1H). 3.98(s.3H). 3.09(m.1H), 2.61(s.3H) 
2.06(s.6H). 1 .76(m.2H). 1 .51 (m.2H). 0.92(t.6H) ppm. 

Example 107 

4-(1-Ethoxy-2,2,2-trifluoro-ethvl)-3.6-dimethvi- 2-(2.4.6-trimethvl- p henoxv)-pvridine 
The title compound was prepared by reacting the corresponding alcohol with NaH. 
followed by quenching with ethyl iodide. 

1H NMR(CDCl3) d 6.92(s.1H). 6.87(s.2H). 4.92(m.1H). 3.60(m2H). 2.349s 3H) 
2.29(s.3H). 2.26(s.3H). 2.03(s.6H). 1 .26(t,3H) ppm. 

The title compounds of the following Examples 108 through 109 were prepared by 
reacting of the corresponding ketone with alkyi lithium or alkyi magnesium. 

Example 108 

2- f3.6-Dimethvl-2-(2.4 .6-trimethvl-Dhenoxy)-pvridin.4-Yl] -biifan.7.ni 

1H NMR(CDCi3) d 6.86(m.3H). 2.48(s.3H). 2.28(s.3H), 2.21(s.3H). 2.02(s.6H) 1 8- 
2.1(m,2H). 1.61(s.3H). 0.84(t.3H) ppm. 

Example 109 

3- [3.6-Dime thyl-2-(2.4,6-trimethvl-Dhenoxv)-pvridin-4-yl]-p finten-a^i 

1H NMR(CDCl3) d 6.87(s.1H). 6.86(s.2H). 2.43(s.3H). 2.28(s.3H0. 2.21(s.3H) 20- 
2.2(m.2H). 2.02{s.6H). 1.7-1.9(m.2H). 1.69(brs.1H). 0.8(t.6H) ppm. 



wo 01/53263 



PCT/IBOl/00004 



-66- 



Example 110 

1-[2-(4-Chloro-23-dimethyl-phenoxy)-3-hydroxy-6-methyl-pyridin-4-yO'2-ethyl-but^ 

1-one 

The title compound was prepared by reacting 1-[2-(4-Chloro-2,6-dimethyl-phenoxy)- 
5 3-methoxy-6-methyI-pyrldin-4-yi]-2-ethyl-butan-1-one with BBr^ or BCI3 in THF or methylene 
chloride. 

1H NMR (CDCI3) d 7.04(s,2H), 7.01(s.1H). 3.26(m,1H), 2.24(s.3H), 2.08(s,6H). 
1.80(m,2H). 1 .63(m,2H). 0.91 (t.6H) ppm. 

Example 111 

10 4-(1-Ethyl-propylamino)-6-methyl-2-(2,4,6-trimethyl-phenoxy)-nicotinamide 

To a solution of 4-(1-ethyl-propylamino)-6-methyl-2-(2,4,6-trimethyl-phenoxy)nicotinic 
acid in anhydrous methylene chloride was added thionyl chloride. After stirring for 1 hr, the 
reaction mixture was concentrated to dryness. The residue was dissolved in dry THF and 
NH3{g) was bubbled in. The reaction mixture was quenched with water and extracted with 

15 ethyl acetate. The organic layer was separated, dried and concentrated to give a light yellow 
solid. The solid was purified through silica gel column chromatography using 1% methanol in 
chloroform as eluent to give the title compound as a white solid, mp. 85-88°C. 1H 
NMR(CDCl3) d 9.69{brs.1H), 8.01(brs,1H). 6.87(s,2H), 6.1 1(s,1H), 5.48(brs.1H), 3.31(m,1H), 
2.29(s,3H). 2.10(s,3H). 2.07(s,6H). 1.60{m,4H), 0.95(t,6H) ppm. 

20 The title compounds of the following Examples 1 12 through 1 18 were prepared by a 

method analogous to that described in the preceding paragraph, starting with the 
con-esponding nicotinic acid or pyrlmidine-5-carboxylic derivative and quenching with an 
appropriate nucleophile. 

Example 112 

25 4-(1-Ethyl-propylamino)-6,N-dimethyl-2-(2.4,6-trimethyl-phenoxy)-nicotinamide 

1H NMRCCDCIa) d 9.8(brs,1H). 8.21(brs,1H), 6.88(s,2H), 6.11(s.1H), 3.31 (m.lH). 
2.92(d,3H). 2.30{s.3H). 2.10(s.3H), 2.07(s.6H). 1.60(m.4H). 0.95(t,6H) ppm. 

Example 113 

2-(4-Chloro-2.6"dimethyl-phenoxv)-4-(S)-(1-hydroxymethyl-propylamino)-6-methyl- 
30 nicotinamide 

1H NMR(CDCl3) d 9.7(d.1H). 7.9(brs,1H), 7.0(s.2H). 6.2(s,1H), 5.6(brs.1H). 
3.7(m.1H), 3.66(m,1H). 3.54(m,1H). 2.07(s,3H). 2.068(s,3H), 2.06(s,3H), 1.7(m.1H). 
1.6(m.1H),0.99{t,3H)ppm. 
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Example 114 

2-(4-Chloro-2,6-dimethyl-phenoxyM-(S>(1-hydroxymethyl-propylamtnoV^ 
nicotinic acid hydrazide 

1H NMR(CDCl3) d 9.15(s.1H), 7.04(s.2H). 6.23(s,1H). 3.6.3.8(m.2H). 3.53(m,1H). 
5 2.08(s.6H). 2.05(s,3H). 2.04{s.3H). 1.5-1.8(m,2H), 1.01{t,3H) ppm. 

Example 115 

2-(4-Chlor(> 2,6>d{methyl-phenQxy)-N-ethyl-4>(SH1-hydroxymethyNpropylam 
methyl-nicotinamide 

1H NMR(CDCl3) d 9.74(d.1H). 8.12(s.1H). 7.05(s.2H). 6.23(s,1H). 3.5.3.8(m,3H). 
10 3.43(m.2H), 2.06(s.9H). 1.8{brs,1H). 1.5-1.7(m,2H). 1.19(t,3H), 1.00{t.3H) ppm. 

Example 116 

2-(4-Chloro- 2,6<limethyl-phenoxyM-(SH1"hydroxymethyl-propvlamino)-6.N- 
dimethyl-nicotinamide 

1H NMR(CDCl3) d 9.80(d,1H). 8.12(s,1H). 7.04(s.2H). 6.22(s.1H). 3.5-3.8(m,3H). 
1 5 2.93(d.3H), 2.06{s,9H). 1 .8{brs,1 H). 1 .5-1 .7(m,2H), 0.99(t.3H) ppm. 

Example 117 

2-(4>Chloro -2.6-dimethvl-phenoxv)-N-cyclopentvl-4-(S)-(1-hvdroxymethvl- 
propylaminoVe-methyl-nicotinamide 

1H NMR(CDCl3) d 9.69{d,1H). 8.13(d,1H), 7.04(s.2H), 6.22(s.1H). 4.35(m,1H), 3.4- 
3.8(m,3H), 2.056(s,9H), 1.4-2.0(m, 10H), 0.99{t,3H) ppm. 

Example 118 

2-(4-Chloro-2.6-dimethvl- phenoxy)-N-cyclopropvlmethyl-4-(S)-(1-hydroxymethvl- 
propylamino)-6-methyl-nicotinamide 

1H NMR(CDCl3) d 9.71 (d,1H). 8.24(s.1H). 7.05(s,2H). 6.23(s.1H). 3.5-3.8(m.3H). 
3.27(t.2H). 2.08(s,6H). 2.07(s.3H). 1.8{brs,1H). 1.5-1.75(m.2H). 0.99(t,3H). 0.46(m^H). 
0.21{m,2H)ppm. 

The title compounds of the following Examples 232 through 236 Were prepared by a * 
method analogous to that described for Example 224. 

Example 1 1 9 

4-(1>Ethyl-propylamino)-6-me thyl-2-(2.4.6-trimethvl-phenvlamino)-nicotinamide 
A brown solid, mp. 204-206**C. 
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Example 120 

4-(l-Ethyl-propoxy)-2-methyl-6-(2,4,6-trimethyl-phenylamino)-pyrimidine- 
acid amide 

Mp. 174-176°C; Anal. For C20H2BN4O2 calc: C. 67.39; H, 7.92; N. 15.72; found: C. 
5 67.90; H, 8.19; K 14.66. 1H NMR(CDCl3) d 7.95{s,1H), 6.89(s,2H), 5.58(s,1H), 5.4(m,1H), 
2.28(s,3H), 2.25(s,3H), 2.15(s.6H), 1.75{m,4H). 0.96{t,6H) ppm. 

Example 121 

4-(1-Ethyl-propylamino)-6-methyl-2-(2,4,6-trimethyl-phenoxy)-nicotinonitriie 
1H NMRCCDCIa) d 6.85(s,2H). 6.06{s,1H). 4.72{d.1H), 3.36(m.1H), 2.28(s,3H), 
10 2.17(s.3H), 2.09(s,6H), 1.5.1.8(m,4H). 0.96(t,6H) ppm. 

Example 122 

[4-(1-Ethyl-propoxy)-6-methyl-3-nitro-pyridin-2-yl]-(2,4,6-trlmethyl-phe 
The title compound was prepared by heating 2-bromo (or chloro)-4-(1-ethyl-propoxy)- 
6-methyl-3-nitro-pyridine with 2,4,6-trimethyianiline in DMSO at 130°C. The reaction mixture 
15 was quenched with water and extracted with ethyl acetate. The organic layer was separated, 
dried and concentrated to give crude material. The material was purified through silica gel 
column chromatography to give the title compound as a yellow solid. 1H NMR(CDCl3) d 
8.52(s,1H). 6.92(s,2H), 6.12(s,1H), 4.31(m,1H), 2.32{s,3H), 2.24{s,3H), 2.18(s,6H), 
1.77(m.4H0. 1.01 (t,6H) ppm. 
20 Example 123 

4-(1-Ethyl-propoxy)>6-methyl-N2-(2,4,6-trimethyl-phenyl)-pyridine-2,3-diamine 
The title compound was prepared by hydrogenation of the corresponding 3-nitro 
derivative with 10%Pd/C in ethanol at 50 psi. A pale gray solid was obtained in 97% yield, 
mp. 73-75«C. 1H NMR(CDCl3) d 6,89(s,2H). 6.18(s,1H), 4.22(m.1H). 3.2(brs.2H), 2.29(s.3H). 
25 2.19(s.6H), 1.7(m,4H). 0.97{t.6H) ppm. 

Example 124 

2-Chloro-N-f4-(1-ethvl-propoxy)-6-methyl-2-(2,4,6-trimethyl-phenylamino)-pyridin-3- 
yl]-acetamide 

The title compound was prepared by acylation of 4-(1-ethyl-propoxy)-6-methyl-N2- 
30 (2,4,6-trimethyl-phenyl)-pyridine-2,3-diamine with chloroacetyl chloride, NEtg in THF at room 
temperature. A tan solid was isolated, mp. 79-82°C. Anal. For C22H30CIN3O2 calc. C, 65.41; 
H. 7.49; N. 10.40; found: C, 65.56; H, 7.62; N, 10.98. 

Example 125 

N'Butyl-N-ethyl-6-methyl-3-nitrO'N'(2,4,6-trimethyl-phenylVpyridine-2.4-diamine 
35 A mixture of butyl-(2-chloro-6-methyl-3-nitro-pyridin-4-yl)-ethyl-amine (700 mg. 2.58 

mmol) and 2,4,6-trimethylaniline in DMSO was heated in 140°C oil bath for overnight. An 
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additional 0.75 ml of 2,4.6-trimethylaniline was added and the resulting mixture was heated 
for an additional 48 hours. The mixture was quenched with water, brine and extracted 3 times 
with ethyl acetate. The organic layer was separated, dried (MgS04) and concentrated to 
dryness. After silica gel column chromatography purification, the title compound was obtained 
5 as an oil. 

Example 126 

4-(1-Ethyl-propylaminQ)>6-methyl-2-(2,4,6-trimethyl-phenylamino)-nicotini^ 
The title compound was prepared by heating 2-chloro-4-(1-ethyl-propylamino)-6- 
methyl-nicotinic acid and trimethylaniline in the presence of potassium carbonate and copper 
0 in DMF. The desired product was isolated by silica gel column chromatography using 5% 
methanol in chloroform as solvent to give a tan solid, mp. 130-135°C. 

Example 127 

4-(1-Ethyl>propyiaminoV6-me thyl-2-(2,4,6>trimethyl-phenvlamino)-nicotinic acid 
methyl ester 

5 A mixture of 2-chIoro«4-(1-ethyl-propylamino>-6-methyl-nicotinic acid methyl ester, 

trimethylanifine. potassium carbonate, copper in DMF was heated at reflux. The mixture was 
quenched with ammonium chloride and stin-ed for 20 min. filtered through celite and washed 
with ethyl acetate. The filtrate was extracted with ethyl acetate. The organic layer was 
separated, dried and concentrated to dryness. The residue was purified through silica gel 

) column chromatography using 2% methanol in chloroform as eluent to give the title 
compound as a solid. 

1H NMRCCDCy d 8.9(s.1H). 8.0(d.1H). 6.91 (s.2H). 5.79s,1H). 3.92(s.3H). 
3.37{m.1H), 2.30(s.3H), 2.17(s,3H). 2.10{s.6H). 1 .5-1 .7(m.4H), 0.96(t.6H) ppm. 

Example 128 

' N4-(1-Ethvl-propvl)-3,6-dimeth vkN2-(2>4.6-trimethyl-phenvl)-pvridine-2.4-diamine 

The title compound was prepared by reduction of 4-(1-ethyl-propylamlno)-6-methyl-2- 
{2,4,6-trimethyl-phenylamino)-nicotinic acid with 1M of lithium aluminium hydride in diethyl 
ether and aluminium trichloride at reflux. 1H NMR(CDCl3)6.9(s,2H). 6.0(s,1H). 5.4(brs.1H), 
3.6(d,1H), 3.3{m,1H). 2.32(s,3H). 2.2(s.3H), 2.15(s.6H). 1.4-1.7(m,4H), 1.0(t.6H) ppm. 

' Example 129 

2>[4-(1-Ethvl-pr opylamino)-6-methyl-2-(2 4.6-trimethvl>phenvlamino)-pvridin-3- 
yimethyn-malonic acid dimethyl ester 

Mp. 136-138»C; Anal. For C26H37N3O4. 3/4 H2O calc: C,66.57; H. 8.27; N. 8.96; 
found: C, 66.67; H, 7.95; N. 8.88. 
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Example 130 

[2-(4-Bromo-2.6-dimethyl-phenylaminoM-(1-ethyl-propylamino)'6-methyl-pyri^ 
yl]-methanoi 

The title compound was prepared by reduction of the corresponding nicotinic acid 
5 derivative with BH3.DMS in THF at reflux. Standard work-up procedure gave the title 
compound as a white foam. 1H NMR(CDCl3) 7.15(s,2H). 6.2(brs,1H), 5.92(s,1H), 
4.479m,1H). 4.43(s,2H). 3.25(m,1H), 2.17(s,3H). 2.10(s,6H). 1.58(m.2H). 1.47(m,2H). 
0.90(t,6H) ppm. 

Example 131 

10 N2-(2,4-Dichloro-phenyl)-N4-(1-ethyl-propyl)-3,6-dimethyl-pyridine-2,4-diamine 

The title compound was prepared by a method analogous to that described for 
Example 33. 1H NMR(CDCl3) d 7.79(dd.1H). 7.30(d,1H), 7.10(dd.1H), 6.53(brs,1H), 
6.13(s,1H). 3.79(d,1H). 3.2-3.4(m.1H). 2.36(s,3H). 1.92(s,3H), 1.4-1 .6(m,4H), 0.93(t.6H) ppm. 

Example 132 

[2"(2.4-Dichloro-phenylamino)-4-(1-^thyl-propylamino)-6-methyl-pyridin-3-yn- 
methanol 

The title compound was prepared by reduction of the corresponding nicotinic acid 
derivative with BH3.DMS in THF at reflux. 1H NMR(CDCl3) d 7.22(d,1H), 7.07(d,1H), 
7.00(d,1H). 6.10(s,1H), 5.7(brs,1H). 4.4(s.2H). 3.3 (m,1H). 2.35(s.3H), 2.02(s,3H), 1.4- 
1,6{m,4H). 0.92&0.91(two sets of t.6H) ppm. 

Example 133 

2-[6-Methyl-3-nitro-2'(2.4,6-trlmethyl-phenylamlno)-pyridin-4-ylamino1-butan'1-ol 
The title compound was prepared by heating 2-[6-methyl-3-nitro-2-chloro-pyridin-4- 
ylamino]-butan-1-ol with trimethylaniline in DMSO at 130*^0. 1H NMRCCDCy d 9.38(brs,1H), 
6.93(s,3H). 3.7-3.8(m,3H). 2.30(s,3H), 2.12{s.6H). 1.8(m,1H), 1.65(m.1H). 1.02(t,3H) ppm 

Example 134 

2-[4-(1-Ethyl-propylamino)-2-methyl-6-(2,4,6-trimethyl-phenoxy)-pyrimidin-5-yl1- 
propionic acid ethyl ester 

1H NMR(CDCl3) d 6.85(s.2H), 5.16(d.1H). 4.49(q,1H), 4.0-4.2(m.3H). 2.289s,3H0, 
2.20(s,3H), 2.06{s.6H). 1.4-1 .7(m.4H). 1.44(d,3H). 1.21(t.3H), 0.93{t.3H). 0.87(t,3H) ppm. 

Example 135 

[3-Aminomethyl-6-methyl-2-(2,4,6-trimethyl-phenoxy)-pyridin-4-yl]-(1-ethyl-propyl)- 

amine 

The title compound was prepared by a method analogous to that described for 
Example 75. mp. 117-119*»C; Anal. For CjiHaiNsO. 1/3 H2O calc: C,72.58; H, 9.18; N, 12.09; 
found: C. 72.93; H. 9.28; N, 12.02. 
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The following title compounds of Examples 136-138 were prepared by reacting [4-0- 
ethyl-p^opyIamino^6-methyl-2K4-halo-2.6-dimethy|.phenoxyH,yridin^^^^^ ^ 
th.onyl chloride in benzene. concentrBted to d^^ness. followed by reacting with potassium 
cyanide In DMSO at roonn temperature. 

5 

Example 136 

g,(4-Bromo-2.6<iimethW-phenoxv)-4-ri^>hy..p.. py,an,ino)^^^^ 
acetonitrile ^ 

1H NIVIR(CDCl3) d 7.2(s.2H). 6.1(S.1H). 3.82(d.1H). 3.7(s.2H). 3.34(m.1H) 2 1(s 3H) 
2.03(s.6H).1.45-1.7{m.4H),0.99(t.6H)ppm. Z-Us-SH). 

■•0 

Example 137 

, g-(^-g'^'°'^2>6-dimethyl-phen oxyM - ( 1. ethv l.proDvlamin 
acetonitrile hvrirogen chloride ^ — -^-^ 

1H NMR(CDCl3) d 7.08(s.2H). 6.2(s.1H). 4.92(d,1H), 3.45(m 1H) 2 71fs3H) 
2.549m.2H,.2.14(s.6H).1.7(m.2H,.1.40-1.6(m.4H).0.95(t.6H)pprn. ^ ^ ^' 

Example 138 

L6-(1-ElhyNpro|x.>y)-?wn.,hvi.pvrtmldln-4-vn.(,^, ^Mm8l,^.nh«,y ^^^ 

Example 139 

'° l-e^-K:hl°^o^2,Mm.mvl■„^en,wV«^,H.,,■ r... ^^^^^^^ 
HCh, 3 1 " 

^^.^ITp. '-'-"^ 

Example 140 

30 w* mtay, ,„ benzene. conce„«ecl <,ryjs 

7.0«siH), 6.3(l>nMH). 6.07(s,1H), 4.04.2(m,2H), 3.9(brs.2H). 3.5-3.8(m 3H) 212(.3H. 
2.03(5,6H),l.6-1.9(miH).1.00(t,3H)ppm "(m.3H), 2.12(s,3H). 

35 J2 ,2 ""^TT' ™° °' ^ P^P"" 
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at room temperature. After standard workup procedure and silica gel column chromatography, 
the title compound was obtained. 

Example 141 

2-[2-(4-Chloro-2,6-dimethyl-phenoxyV6-methyl-3"methylaminomethyl-pyridin-4-(S)- 
5 ylamino]-butan-1-ol 

1H NMR(CDCl3) d 7,01 (s.2H), 6.14{s.1H). 4.55{brs.1H). 3.6-3.8{m,2H). 3.4(m.1H). 
2.6(s,3H). 2.11 (S.3H), 2.02(brs.6H). 1.65(m.2H), 0.97(t,3H)ppm. 

Example 142 

2"[3-Amlnomethyl-2-(4"Chloro>2,6-dimethyl-phenoxy)-6-methyl-pyridin-4-(S)-y!aminol- 
10 butan-1-ol 

1H NMR(CDCl3) d 6.999s,2H), 6.10(s.1H), 4.4.00(Abq.2H), 3.5-3.75(m,2H). 
3.4(m,1H). 2.73(brs,4H), 2.08{s,3H). 2.00(s,6H), 1.58(m.4H), 0.94(t,3H) ppm. 

The title compounds of the following Examples 143 through 149 were prepared by 
bromination or chlorination of 2-[2-(substituted-phenoxy)-6-methyl-pyridin-4-alkylamine with 
15 NBS or NCS in methylene chloride or chloroform at room temperature. 

Example 143 

[3-Bromo-6-methyl-2-(2,4,6-trimethy[-phenoxy)-pyrid[n-4-yl]-(1-ethyl-'propyl)-amine 
1H NMR(CDCl3) d 6.85(s.2H), 6.04(s,1H). 4.62{d,1H), 3.33(m,1H), 2.27{s,3H). 
2.13(s.3H), 2.08(s,6H). 1.5-1 .7(m,2HX 0.95(t,3H) ppm. 
20 Example 144 

2-[3,5-Dibromo-2-(4-chloro-2,6-dimethyl-phenoxvV6-methyl-pyridin-4-ylamino]-butan- 

1-ol 

1H NMR{CDCl3) d 7.02(s.2H), 4.34(m,1H). 3.6-3.8(m,2H). 2.30(s.3H). 2.05(s,6H), 
1.5-1.8(m,2H), 0.98(t.3H) ppm. 
25 Example 145 

2-[3-Bromo-6-(4-chloro-2,6-dimethyl"Phenoxy)-2-methyl>pyridin-4-(S)-ylamino1-butan- 

l-ol 

1H NMR(CDCl3) d 7.05(s,2H), 5.62(s.1HX 4.86(d.1H). 3.55-3.7(m.2H). 3.3(m,1H), 
2.428(s.3H), 2.09{s,6H), 1.4-1.7(m,3H). 0.91 (t,3H) ppm. 
30 Example 146 

2-[3-Bromo-2-(4-chloro-2,6-dlmethyl-phenoxy)-6-methyi-pyridin-4-(S)-ylaminol-butan- 

1-ol 

1H NMR(CDCl3) d 7.02(s.2H), 6.14(s,1H). 4.81(d.1H), 3.6-3.8(m,2H). 3.45{m.1H), 
2.12(s.3H). 2.08(s.6H), 1.5-1.8(m,2H), 1.00(t.3H) ppm. 
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Example 147 

2-f3-Chloro-2-(4-chlorD- 2.6-dimethvl-Dhenoxv)-6-methyl-pyridin^(S)-ylamOT^^ 

1-ol 

1H NMR(CDC(3) d 7.02(s,2H). 6.18(s.1H). 4.76(d.1H). 3.6-3.8(m.2H). 3.45(m.1H). 
5 2.1 3(s.3H). 2.07(s,6H). 1 .5-1 .8(m.2H). 0.99(t.3H) ppm. 

Example 148 

2-[3.5-Dich]oro-2-(4-chloro-2 ,6-dimethvl-phenoxy)-6-methYl-pyridin-4-vlaminol-b utan. 
l-ol 

1H NMR(Cbci3) d 7.03(s.2H). 4.34(m.1H), 3.6-3.8(m.2H). 2.40(5.3H). 2.05(s.6H). 
10 1.5-1.8(m,2H).0.99{t.3H)ppm. 

Example 149 

2-[3-Chloro-6-(4-chloro-2.6-dim6t hyl-phenoxv)-2-methvl-pvridln-4-fSVvlamlno1.butan- 

l-ol 

1H NMR(CDCl3) d 7.05{s.2H). 5.66(s.1H). 4.86(brs.1H). 3.5-3.8(m,2H). 3.3(m 1H) 
15 2.38(s.3H).2.09(s.6H).1.4-1.7(m.3H). 0.91 (t,3H) ppm. 

Example 150 

2-(4-Chloro-2.6-dimethvi-phenoxy) .4-(S)-(4-ethvi-2-oxo-oxazolidin-3-vl) ^-mBthyl. 
nicotinonitrile 

The title compound was prepared by reacting with 2-(4-chloro-2.6-dimethyl-phenoxy> 
20 4.(1.hydroxymethy|.propylamino)-e-melhyl-nicotlnic add with triphosgene/NEta in THF 1H 
NMR(CDCl3) d 7.18(S.1H). 7.06(s.2H). 5.00(m.1H). 4.64(t.1H). 4.23(dd.1H). 2.339s,3H) 
2.08(s.6H). 1 .5-1 .8(m.2H), 0.949t.3H) ppm. 

Example 151 

. 2-(2.4-Dimethoxy.phenylaminoM-f1-met h oxvmethvl.Dmp ox y)^methvl.nicoHnin;>rirt 
25 1H NMR(CDCl3) d 8.3(brs.1H). 6.5(m.3H). 6.26(s.1H). 4.66(m.1H). 3.92(s3H) 

3.85(s.3H), 3.66(m.2H). 3.43(s.3H). 2.52(s.3H). 1.91(m.2H). 1.07{t.3H) ppm. 

Example 152 

4-(1-Ethyl-propoxY)-2-methvl-6-(2.4.6-t rimethv|.phenvlamino).pyrlmidine-5- 

carbonitrile 

30 1H NMR(CDCl3) d 6.92(s.2H). 6.45{s.1H). 5.22(m.1H). 2.29(s.6H). 2.16(s.6H) 

1.70(m.4H),0.93(t.6H)ppm. 

Example 153 

N-(1-Ethyl-propylV2.5Klimethvl-N'-f2.4R -trimethvl-DhenvlVDyrimidine-4.6-diamine 
1H NMR(CDCl3) d 8.9(s.1H). 6.85(s.2H). 4.95(d.1H). 4.21(m.1H). 2.5(s.3H) 
35 2.25(s.3H). 2.13(s.6H). 1.4-1.7(m,4H). 1 .3{s.3H). 0.85(t.6H) ppm 
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Example 154 

5-Chlorc>-N4-(1-ethyl-propyl)-2-methyl-N6-(2.4,6-trimethyl-phenyl)-pyrimidine-4 

diamine 

1H NMR(CDCl3) d 6.85(s,2H), 6.0(s,1H). 4.D(m,1H), 4.2(m,1H). 2.3(s.3H), 2.22(.3H). 
5 2.17(s,6H), 1.4-1 ,70(m.4H). 0.97(t,6H) ppm. 

Example 155 

5- Bromo-N-(1-ethyl-propyl>2-methyl-N»(2,4,6-trimethyl-phenyl)-pyrimidine^,6- 

diamine 

MP. 117-119*^0, Anal. For Ci9H2iBrN4 calc: C. 58.31; H. 6.95; N, 14.32; found: C, 
0 58.43; H. 7.08; N. 14.23. 

Example 156 

4-(1-Ethyl-propylamlno)-2-methyl-6-(2,4,6-trimethyl-phenylamino)-pyrimidine-5« 
carboxylic acid 

1H NMR(CDCl3) d 12,2(brs,1H), 11.1(brs.1H), 6.84(s,2H), 4.18(m.1H). 2.38(s,3H). 
5 2.18(s.3H). 2.15(s,6H), 1.56(m.4H), 0.90(t.6H) ppm. 

Example 1 57 

r4-(Cyclopropylmethyl-propyl-amino)-2-methyl-6-(2,4.6-triChloro-phenylamino)- 
pyrimidin-5-yn-methanol 

1H NMR(CDCl3) d 7.49s.2H). 4.95(s.2H), 4.92(s,1H). 3.28(brs,4H), 2.359s,3H), 
1.54(m,2H), 0.95(m.1H), 0.81 (t,3H), 0.44(m.2H). 0.19(m.2H) ppm. 

Example 158 

6- (1>Ethyl-propoxy)-2.N5,N5-trimethyl-N4-(2,4.6-trimethyl-phenyl)>pyrimM 

diamine 

The title compound was prepared by methylation of 6-(1-ethyl-propoxy)-2-methyl-N4- 
(2,4,6-trimethyl-phenyl)-pyrimidine-4,5-diamine with lithium bis(trimethylsilyl)amlde in THF, 
followed by quenching with methyl iodide. 1H NI\/IR(CDCl3) d 7.35(s,1H), 6.90(s,2H), 
5.16{m,1H), 2.73(s,6H), 2.29(s,3H). 2.27(s,3H), 2,18(s,6H). 1 .6-1 .8(m,4H), 0.96(t,6H) ppm. 

Example 159 

[5-Bromo-6-(1-ethyl-propoxy)'2-methyl-pyrimidin-4'yl]-(2,4,6-trimethyi-phenyi)-amm 
The title compound was prepared by reacting [5-bromo-6-(1-ethyl-propoxy)-2-methyl- 
pyrimidin-4-y(]-{2,4,6-trimethyl-phenyl)-amine with 3-pentanol/NaH in THF at reflux overnight. 
After standard work-up and purification, the title compound was obtained as a white solid, mp. 
94-96°C. 1H NMR(CDCl3) d 6.91 (s,2H), 6.41 (s.1H). 5.13{m,1H), 2.29(s,3H), 2.26(.3H). 
2,17(s,6H), 1.70(m.4H), 0,95(t,6H) ppm. 
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acid 

To a solut/on of n-BuU in THF was added a solution of f5-b,omo-6-(1-ethW-prapoxy)- 
2-methyl-pyrimldin-4-ylH2.4.6-tnmethyl-phenyi)-amine in THF at -78»C. After stirring for 10 
m,nutes. C0.(g) was added at -78-C and stirred at that temper^tura for 1 hour, then 
g^duaHy wanned to room temperature. The resulting mixture was quenched with water and 
adjusted to pH 2 to 3 and extracted with chloroform. The organic layer was separated, dried 
and concentrated to dryness. The residue was purified through silica gel column 
Chromatography to give the title compound as a solid, mp. 1l8-120oc. Anal. For C.H.N3O3 
calc.:C. 67.20; H. 7.61: N. 11.76; found: C. 67.25; H.7.87;N. 11.48. 

Example 161 

[4-(1-Ethyl-propoxy)-^methvl-f^^2.4.6-trim^thyt.pho ov)a^i„o).^^^^^ 
methanol ^ 

To a solution of +(^ethyl-prapoxyW.™ihyl*(2.4,6.trlme»>y|.phenyfamtao)- 

heated a. The mixture »as quenched with dliute HCi and ^ 30 ninulee 

a^Jted PH ,0 r.a-8.5, then extracted with ethy, acetate. The organic iayerwas Z2 
d »d a d oo^^ent^te, ,0 give a cr,^e .a,e«. T.e crude materiai „ae puriiied lou^' 

stog^cdumnchron^tographyto give *e«,e compound aea.«. mp. ,2,-123^. ;^a| 
FcC»,H.^,0,oaic. C, 69.94; H. 8.61; N, 12.23; found: C, 69.73; H. 8.47; N, 11.99. 

Example 162 

Phenvoi^^'''^'"''''^"'^^'^'"'''"'^'^^^^^ 2-methvl.nvrimiH,n...^^,|o . . ^i^,,,. , 

trimethvl^t "T"' "'^'"^ I4-(1-ethyl-propoxy)-2-methyl-6-(2.4.6- 

^^^^ ^ ^"-^ ^"-hlng J Me,. 

1H NMR(CDCl3) d 7.0(s.1H). 6.89(s.2H). 5.12{m.1H). 4.62(s.2H). 3.33(s.3H) 228(s3H0 
2.27(s.3H). 2.14(s.6H). 1.66(m.4H). 0.91(t.6H) ppm. 2.28(s.3H0. 

Example 163 

^ ;'^'"'"e.hwt-^thv|.nn.po»v..-,n.K:H.^ .„,.. ^ 

ovrt.H-'^^ r " ■''■"■^"•>"-'™'»'*2^*)'«-(2.''.S-.dmelh,l^henylamlno> 

sttmng for 1 hour, the reac«on mbdu,e wae concentrated to dryness. The residue was 
resolved in d„ THP and NH^g, ^ huh««, The reacts l..e wT^uire^ 1 
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water and extracted with ethyl acetate. The reaction was worked-up and purified by standard 
procedure to give the title compound. 

1H NMR(CDCl3) d 8.50(s,1H), 6.88(s,2H), 5.08{m,1H), 3.97(s,2H), 2.279S.3H). 
2.25(s,3H). 2.159S.6H). 1.74(brs,2H), 1.65(m,4H). 0.91 (t.6H) ppm. 
5 Example 164 

7-(1-Ethyl-propoxy)-5-methyl-3-(2,4,6-trimethyl-phenyl)-3H'imidazo[4,5-b]pyridln-2- 

ylamine 

The title compound was prepared by reacting 4-(1-ethyl-propoxy)-6-methyl-N2-(2,4,6- 
trimethyl-phenyl)-pyridine-2,3-diamine with BrCN In acetonltrile at room temperature 

10 overnight. The mixture was quenched with water and adjusted to pH 8.0 with saturated 
sodium bicarbonate and extracted with ethyl acetate. The organic layer was separated, dried 
and concentrated to give crude material. The material was purified through silica gel column 
chromatography to give the title compound as a white solid, mp. 1 59-161 °C. 1H NIVIRCCDCIa) 
d 7.05(s,2H), 6.5(s,1H), 4.6(m.1H), 4.3(m.2H). 2.45(s.3H). 2.35(s,3H). 2.0(s.6H). 1.7(m,4H). 

15 1.0(t.6H)ppm. 

Example 165 

7-(1-Ethyl-propoxy)-5-methyl-3-(2,4,6-trimethyl-phenyl)-3H-imidazo[4.5-b]pyridine 
A mixture of 4-(1-ethyl-propoxy)-6-methyl-N2-{2,4,6-trimethyl-phenyl)-pyridine-2,3- 
diamine, trimethyl orthoformate, p-toluenesulfonic acid monohydrate in toluene was heated at 
20 reflux using Dean-Stark apparatus for 24 hours. The mixture was heated at reflux overnight. 
The mixture was quenched with water, sat. NaHCOa. extracted with ethyl acetate. The 
organic layer was separated, dried (MgS04) and concentrated to dryness. After purification, 
the title compound was isolated. Anal. For C21H29N3O.I/4H2O calc. C, 73.76; H, 8.10; N, 
12.29; found: C, 73.22; H, 7.96; N. 12.42. 
25 Example 166 

7-(1-Ethyl-propoxy)-5-methyl-3-(2,4,6-trimethvl-phenyl)-1,3-dihydro-imidazo[4,5- 
b]pyridin-2-one 

The title compound was prepared by reacting 4-(1-ethyl-propoxy)-6-methyl-N2-{2,4,6- 
trimethyl-phenyl)-pyridine-2,3-diamine with triphosgene. NEta in THF at room temperature. A 
30 white solid was isolated, mp. 184-186°C. Anal. For C21H27N3O2 calc. C, 71.36; H, 7.70; N. 
1 1 .89; found: C. 71 ,09; H. 7.75; N. 1 1 .63. 

Example 167 

7-(^Ethyl-propoxy)■1.5^^d^methyl-3-(2,4.6-trimethy^-pheny^)-1.3-dihydro-imldazo[4,5- 
b]pyridin-2-one 

35 The title compound was prepared by reacting 7-{1-ethyl-propoxy)-5-methyl-3-(2,4,6- 

trimethyl-phenyl)-1.3-dihydro-imidazo[4,5-b]pyridin-2-one with lithium bis(trlmethylsilyl)amide, 
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calc. C. 71 .03; H, 759; N, 1 1 .30; fcund: c. 71 ^ H, 8.01 i N, 1 1 .03. 

Example 168 

apparatus for 24 hours. BeiEene was removed and toluene was 
10 'rimell>ylo,«,olbrmate(0.084,nl)wBsadd«llnlh=r '""""^ """^ o' 
atrelluxovemi*. Thl ' ^ *" '^a mixture was heated 

^ r 1 ^ '"^°'> >o dtyness ^ 

punfica.^. the tltte compound was isotated as wh«e cyslals, mp 78^-c. 

Example 169 

20 apparatus lor 3 hour, ^ """S D=a"-Startc 

punHcation. the m compound was ollnedl ? h ^ *° "^"^^^^ 

CO. 75.39. H. 8.63. N. 1 5.98; found. C. 75.44; H. 8.95; N. 1 5.95. 
25 Example 170 

overnight. The mixture n. k . acetonitnle at room temperature 

and concenttaed to oh, crude materl^r^ ' "^^^ 

.^^p..oIj:~— ^ 

t'2iH29Ns I/4H2O ca c. C 70 S*;- H « UK. M <n ^ Mnai. i-or 

c.. 70.85. H. 8.35. N. 19.67; found: C. 71.07; H. 8.30; N. 19.63. 



wo 01/53263 



PCT/IBOl/00004 



-78- 



Example 171 

6-(1-Ethvl-propylamino)-27-dimethyl-9-(2,4.6-trimethyl-phenyl)-7,9-dihydr^^ 

one 

The title compound was prepared by methylation of 6-{1-ethyl-propylamino)-2-methyl- 
5 9-(2.4,6-trlnnethyl-phenyI)-7,9-dihydro-purin-8-one with lithium bis(trimethylsilyl)amlde in THF. 
followed by quenching with methyl iodide. 1H NMRCCDCIa) d 6.98(s.2H), 4.45(d.1H). 
4.3(m.1H), 3.7(s.3H), 2.4(s,3H), 2.3(s,3H), 2.1(s,6H). 1.5.1.8{m,4H), 1.0(t.6H) ppm. 

Example 172 

6-(1-Ethyl-propoxy)-27-dimethyl-9-(2,4,6-trimethyl-phenyl)-7,9-d{hydro-purin-8-one 
10 The title compound was prepared by methylation of 6-(1-Ethyl-propoxy)-2-methyl-9- 

(2,4,6-trlmethyl-phenyl)-7,9-dihydro-purin-8-one with lithium bis(trimethylsilyl)amide In THF, 
followed by quenching with methyl iodide. 1H NMRCCDCIa) d7.00(s,2H). 5.31(m,1H), 
3.66{s,3H), 2.479s,3H), 2.33(s,3H), 2.06(s,6H), 1.79(m,4H), 1.01(t.6H) ppm. 

Example 173 

15 [2-(4-Methoxy-2,6-dimethyl-phenoxy)-6-methyl-3-nitro-pyridin-4-yl]-(1-methoxymethyl- 
propyQ-amine 

1H NMR(CDCl3) d 7.71 (d,1H), 6.57{s,2H), 6.21 (s,1H), 3.76(s,3H), 3.59(m.1H). 
3.48(m,1H), 3.45(m,1H), 3.37(s,3H), 2.13(s,3H). 2.08(s,6H). 1 .6-1.8{m,4H), 0.86{t,3H) ppm. 

Example 174 

20 (1-Ethy{"propylH2-(4-methoxy'2.6"dimethyl-phenoxy)-3.6-dimethyl-pyridin-4-yl]-amine 
1H NMR(CDCl3) d 6.64{s,2H). 6.12(s.1H). 3.82(s.3H). 3.36(m.1H), 2.26(s,3H), 
2.13(s.6H). 2.10(s,3H), 1 .5-1 .8m,4H), 0.99(t.6H). 

Example 175 

2-[2-(4-Methoxy-2,6-dlmethyl-phenoxy)-3,6-dimethyl-pyridin-4-ylamino]-butan-1-ol 
25 1H NMR{CDCl3) d 6.64(s,2H), 6.13(s,1H). 4.10(m,1H). 3.76(s.3H). 3.7-3.8(m,21H). 

3.57(m.1H). 2.21(s,3H), 2.19(s,6H). 2.12(s,3H). 1.6-1 .8{m,2H). 1.04(t,3H) ppm. 

Example 176 

sec-Butyl-f3-methoxy-2-(4-methoxy-2,6-dimethyl-phenoxy)-6-methyl-pyridin-4-yll- 

amine 

30 1H NMR(CDCl3) d 6.64(s.2H), 6.13(s,1H), 4.51{d,1H), 3.92(s,3H). 3.82(s.3H), 

3.469m.1H), 2.18(s,3H). 2.15(s.6H), 1.60(m,2H), 1.26(d,3H), 1.00(t,3H) ppm. 

Example 177 

2-(4-Chloro-2,6-dimethyl-phenoxy)-4-(4-ethyl-oxa2olidin-3-yl)-3.6-dimethyl-pyridine 
1H NMR(CDCl3) d 7.07(s,2H). 6.36(s,1H). 4.98(m,1H), 4.78(m,1H). 4.23(m.1H). 
35 3.83{m,1H), 3.71 (m.lH), 2.28(s.3H). 2.20(s,3H), 2.09(s,6H). 1.81(m.1H), 1.58(m.1H). 
0.98(t,3H) ppm. 
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Exampie 178 
Example 179 

pyridine-3.4^tamin^ > --""'"'"^meinyi.proDv»^.mftfhy L 

Example 180 

Example 181 

Example 182 

eentarvg^T ™^5Sih3ine«io^^ 

- 3....3: ^z:^:; i:„:!:r /.zr ■ rrr ~ 

1-01(t.3H)ppm. ^ ^ *^"^' 1-58(m.1H). l.29(d.3H). 

Example 183 

Example 184 

3^ ^^^^^^^^^^ a,,..., ....h,. 
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Example 185 

2-(4-Chloro-2,6-dimethyl-phenoxy)-4-(1-ethyl-2-hydroxy-2-methyl-propylaminoV^^ 
methyl-nicotinic acid methyl ester 

1H NMR(CDCl3) d 8,28{d.1H), 7.06(s.2H). 6.32(s,1H), 3.92(s,3H). 3.41{m.1H), 
5 2.14(s.3H). 2.12(s,6H), 1.91(m,1H). 1.44(m,1H), 1.33(s,3H), 1.30(s.3H0, d.99(s.3H) ppm. 

Example 1 86 

4-(1-Hydroxymethyl'propylamino)-2-(4-methoxy-2.6-dimethyl-phenoxy)-6"methyl- 
nicotinlc acid methyl ester 

1H NMR(CDCl3) d 8.13(d.1H). 6.63(s,2H), 6.21{s.1H). 3.91(s,3H0. 3.82{s,3H0. 
0 3.81(m,2H). 3.59(m,1H). 2.16(s,3H), 2.12(s,6H). 1 .6-1 .859m,2H). 1.05(t,3H) ppm. 

Example 187 

2-(4-ChlorO'2,6-<limethyl-phenoxy)-4-(1'hydroxymethyl-3-methylsulfanyl- 
propylamino)-6-methy[-nicotinic acid methyl ester 

A mixture of 2-(4-chloro-2,6-dimethyl-phenoxy)-4-chloro-6-methyl-nicotlnic acid 
5 methyl ester and L-methioninol in N-methyl-2-pyrodone (NMP) was heated in a 134°C oil bath 
for 3 hr. Standard work-up procedure and purification provided the title compound. 1H 
NMR(CDCl3) d 8.25(d.1H), 7.02(s,2H). 6.30(s.1H), 3.85(s,3H). 3.6-3.9(m,3H), 2.5-2.7(m.2H), 
2.14(s,3H), 2.10(s,3H), 2.06(s.6H). 1 .8-2.1 (m.2H)ppm. 

Example 188 

2-(4-Chloro-2,6-dimethyl-phenoxy)-6-methyi-4-(S)-(tetrahydro>furan-3-ylamino)- 
nicotinic acid methyl ester 

To a solution of {3-[2-(4-chloro-2,6-dimethyl-phenoxy)-3-methoxycarbonyl-6-methyl- 
pyridin-4-ylamino]-4-hydroxy-butyl}-dimethyl-sulfonium iodide in dry THF was added t-BuOK 
at -10°C. The mixture was stirred at -10°C until all starting material was consumed. 
Standard work-up procedure and silica gel purification gave the title compound. 

1H NMR(CDCk) d 8.25(d.1H), 7.01(s.2H), 6.05(s,1H), 4.11(m.1H). 3.9-4. 1(m.2H), 
3.8-3.9{m,1H), 3.86(s.3H). 3.73(m.1H), 2.2-2.4(m.1H). 2.11(s.3H). 2.05(s,6H). 1.95(m,1H) 
ppm. 

Example 189 

{3-[2-(4-Chloro-2,6-dimethyl-phenoxy)-3-methoxycarbonyl-6-methyl-pyridin-4- 
ylaminoM-hydroxy-butylVdimethyl-sulfonium iodide 

A mixture of 2-(4-chloro-2.6-dimethyl-phenoxy)-4-{1.hydroxymethyl-3-methylsulfanyl- 
propylamlno)-6-methyl-nicotinic acid methyl ester and Mel in EtOAc was heated at reflux In a 
sealed tube. The mixture was concentrated to dryness and triturated with diethyl ether to give 
the title compound. 1H NMR{CD30D) d 7.11{s.2H). 6.61(s,1H), 4.00(m.1H), 3.86(s,3H), 3.6- 
3.9(m,3H). 2.95(d.6H), 2.5.2.7{m,2H). 2.22{s.3H). 2.07(s,6H), 1. 8-2.1 (m,2H)ppm. 
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Example 190 

phenoxvVe-m ethyl-nicotinic acid methyl estsr 

1H NMR(CDCl3) d 8.15(d.1H). 6.58(s.2H). 6.28(s.1H). 3.85(s.3H). 3.76(s.3H) 36- 
3.9(m.3H,2.5-2.7(m.2H,2.12(s.3H).2.09(s.3H).2.07(s.6H).1.8-2.1(^^^^^^^^ ^ 

Example 191 

1H NMR(CDCfc) d 9.84(d,1H), 8.31(m.1H). 6.66(s,2H), 6.29(s 1H) 3 8irs3Hl 3 5. 
3.9(m.3H,, 2„. 2.,5(«H,. 2.,2„.eH,, ,.6.,.8(.,2H,, , 05,UH>,pm. 

_Example192 

r.t^T!"'""''''''""'''"'''"'' " """•"'v'-' 

IH NMR(CDCW 1 9.77(brs.1H), 8^(5r8,1H), 6.61 WH). e.11(s<H) 3 78(;3H1 
3.45,..,H,, 2.,3,d,3H), 2.,0,s.3H,, 2.07,s,8H,. ^.^U^.^, 

Example 193 

1HNMR(CDCWd8.28(d,1H). 6.63(s.2H). 6.09(s.1H), 4 15(m 1H) 3^Ur.,m 

Example 194 

3.83(TO ,H, 2.,e,s,3H), 2.,2(,,6H,, ,.^,.7ta2H,, ,.28,d.3H,. ,.02,UH,pp.. 

Tha follow,„9 Examplas ,9M56 relate to o«,er expounds of fom,c*,7of m. 
inventron, whorein R, Is -COOCH,: ' 

The Mowing .ill. compounds of Examplos 195-209 were prepared by «,e method 
the, descbod in Example 13 sten^g wi^ an a /chiore-CbH 
Ph««xy>6-me%Wco.,nlo acid methyl este, and with an appropriate amin.: 

Example 195 

, ■2-(-^-^*hoxY.2.6.dimathYl-ph enov>0 1-(1-hvdroxvm.thv,...^...^ ... 
propvlamino).6 ^ethvl-nicotlnir. anid methy l ^ster 

IH NMR (CDCI3) d 8.35(d. IH). 6.60(s. 2H). 6.41(s. 1H). 4.03(q. 2H) 3 90(m 1H) 
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Example 196 

4-(1-HydroxymethyI-3-methylsulfanyl-propylamino)'2-[4>(2-methoxy-efl^ 
dimethyl-phenoxyl'S-methyl-nlcotinic acid methyl ester 

1H NMR(CDCl3) d 8.38(d, 1H). 6.64(s, 2H). 6.42(s, 1H). 4.1 0(m. 2H). 3.92(m. 1H). 
5 3.86(s, 3H). 3J3(m. 5H), 3.45(s. 3H), 2.60(m. 2H), 2.22(s. 3H), 2.13(s, 3H), 2.09{s, 6H). 
1.87(m, 2H)ppm 

Example 197 

2'(2,6"Dimethyl*4>trifluoromethoxy"PhenoxyM'(1"hydroxymethyl-3-methylsulfa 
propylamino)-6-methyl-nicotinic acid methyl ester 
10 1H NMR{CDCl3) d 8.21 (br d, 1H, J=8 Hz), 6.91 (s. 2H). 6.28 (s. 1H). 3.87 (s, 3H), 

3.84 (m. 1H). 3.70-3.76 (m. 2H), 2.53-2.68 (m. 2H), 2.11 (m. 12H), 1.88-2.06 (m. 2H). 

Example 198 

2-(4-Chloro-2,6-dimethyl-phenoxyM-(R)-(1-hydroxymethyl-3-methylsulfeinyl- 
propylamino)-6-methy!-nicotinic acid methyl ester 
15 C21H27CIN2O45: MS: M+1 [439.2] 

Example 199 

2-(4-Chloro-2.6-dimethoxy-phenoxy)-4-(1-hydroxymethyl-propylamino)-6-methyl- 
nicotinic acid methyl ester 

1H NMR{CDCl3) d 8.29 (d. 1H. J+8 Hz), 6.63 (s. 2H). 6,23 (s, 1H), 3.86 (s, 3H). 3.74 
20 (s. 6H). 3.69-3.72 (m, 1H). 3.62-3.66 (m. 1H), 3.52-3.58 (m. 1H). 2.83 (s. 1H), 2.13 (s, 3H), 
1 .70-1 .77 (m, 1 H). 1 .54-1 .61 (m, 1 H). 0.99 (t. 3H. J=7Hz) 

13C NMR(CDCl3) d.169.75. 158.50. 153.43, 130.15. 106.96, 101.49, 64.67. 56.95. 
56.12. 56.05. 52.18/46.05. 24.92, 10.67 

Example 200 

25 2'(4-Chloro-2.6-dimethoxy-phenoxy)-4-(1-hydr6xymethyl-3-methylsulfanyl- 
propylamjno)-6-methyl-nicotinic acid methyl ester 

1H NMR(CDCl3) d 8.39 (br d, 1H, J = 7 Hz), 6.64 (s. 2H). 6.30 (s, 1H). 3.87 (s, 3H). 
3.75 (s. 6H). 3.36-3.39 (m. 1H). 2.84 (s, 1H), 2.53-2.70 (m. 2H). 2.35-2.39 (m, 1H), 2.14 (d. 
3H. J = 9 Hz), 1.94-2.07 (m. 2H). 1.79-1.92 (m, 2H) ppm. 
APCI+ m/z = 471.2 (M+1), 473.2 (M+3) 

Example 201 

2-(4-Chloro-2,6-dimethyl-phenoxy)-4-[(1-hydroxymethyl-propyl)-methyl-amino]-6- 
methyl-nicotinic acid methyl ester 



wo 01/53263 



-83- 



PCT/IBOl/00004 



10 



Example 202 

^ ^(1-Ethyl-propylamino)-2-f4-methnw.^ «-Hi>^ e thv|.DhenoxvUfi.m.th^ H.n.^.v,.v ..-.^ 

methyl ester ^ 

APCI M=! [387.3], 1H NMR(CDCl3) 

Example 203 
2:i2^methy|.4.f1.3.41oxadi a7o|.?.Yl-p^^^^ 
nicotinic acid methyl ester — " ^ 

3M. , ' (br d. 1/2H). 7.80 (s. 2H). 6.12 (s. 1H). 3.88 (s. 

3H). 3.3-3.4 (m. 1H). 2.15-2.2 (m. 9H). 1.5-1.7 (m. 4H). 0.987 (t. 6H. J=7 Hz) 
13CNMR(CDCl3)d. 
APCI+m/z =425.3 (M+1) 

Example 204 

g-(-^-C^^'oro-2-methoxy-phPnoyYM-(1nm^^pr.o^ ^ 

methyl ester 

<5 1HNMR(CDCWd 8.14 (d, ,H. J=8 Hz), 6.90-7.26 (m. 3H), 6.14 (s, 1H) 382(s 3H1 

3.77 3H,, 3.32-3.73 ,H,, Z,7 3H, ,.49-1.67 4H,, 0.54 „. 6H, ^=7^^ 

Example 205 

±{l±j^ roxymethyl-propylamlno)-2-(4^met^^ 
nicotinic acid methyl ester ""^^ 

20 1HNMR(CDCW 8.21(d, 1H). 6.60(s, 2H), 6.30(s. IH), 3.87(s 3H) 3 78te 3H> 

3.66(.. 3H,, 2.17,3. 3H0, 2.09„,6H,, 1.76,., ,H,, ,.61(.. ,H,, 1.01,., 3H,Z 

Example 206 

2-(4-Chloro- 2-fluoro-6-m ethnyv-nhonnvw\->t /■« -.lu,,, , . , ^ 
25 APCI+ m/z =411 (M+1), 413 (M+3) 

Example 207 

2-(4-Chloro-2-mfi thnYv-fi.mpth\i'| nhrnnYir^ ,1 /•• =tk..i i . . 

Bcldn^ei^r ^ P^^"°^H-(^-ethYl-propYlam.no)-fvmBthv |..ninntinir 

IH NMR{CDCl3) d 8.16-8.20 (m. 1H). 6.82 (d. 1H. J=1.5 Hz) 6 78 (d 1H J-1 ^ H.^ 

APCI+ m/z =407.2 (M+1). 409.2 (M+3) 
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Example 208 

2-(4-Chioro-2,6<iimethyl-phenoxyM-(1-methoxymethyl-propylamino)-6-me^^^ 
nicotinic acid methyl ester 

1H NMRCCDCIa) d 8.2(d,1H), 7.02(s,2H). 6.14(s.1H), 3.87(s.3H). 3.6(m.1H), 
5 3.56(m.1H). 3.4(m.1H). 3.39(s.3H), 2.10(s,3H). 2.07{s,6H), 1.78(m,1H). 1.61(m.1H), 
1.00(t,3H)ppm. 

Example 209 

2-(4-Bromo-2-methoxy-phenoxv)-4-(1-ethyl-propylaminoV-6-methyl-nicotinic acid 
methyl ester 

10 1H NMR(CDCl3) d 8.14 (br d, 1H). 7.03-7.07 (m, 2H). 6.88 (d. 1H. J=8 Hz), 6.14 (s, 

1H), 3.82 (s, 3H). 3.77 (s. 3H). 3.32-3.37 (m, 1H). 2.18 (s. 3H), 1.49-1.68 (m. 4H). 0.94 (t. 6H. 

J=7 Hz) 

APCI+ m/z = 437.1 (M+1), 439.1 (M+3) 

Example 210 

15 2-(4-Chloro-2-hydroxy-phenoxy)-4-(1-ethyl-propyiamino)-6-methyl-nicotinic acid 

methyl ester 

The title compound was prepared by reacting 2-(4-chloro-2-methoxy-phenoxy)-4-(1- 
ethyl-propylamino)-6-methyl-nicotinic acid methyl ester with BBra in methylene chloride at rt 
until all starting material was consumed. Standard work-up procedure gave the title 
20 compound. 

APCI+ m/z =379.2 (M+1), 381 .2 (M+3) 

Example 21 1 

2-(4-Chloro-2-ethoxy-phenoxy )-4-(1 ■ethyl-propylamino)-6-methyl-nlcotlnlc acid methyl 

ester 

25 1H NMR(CDCl3) d 8,10 (br d, 1 H), 6.98 (d. 1H, J=8 Hz). 6.86-6.91 (m. 2H), 6.14 (s, 

1H), 3.97 (q. 2H, J=7 Hz). 3.83 (s, 3H), 3.32-3.37 (m. 1H), 2.16 (s. 3H), 1.50-1.68 (m, 4H). 
1.19 (t. 3H, J=7 Hz). 0.94 (t, 6H. J=7 Hz) ppm. APCI+ m/z = 407.1 (M+1). 409.1 (M+3) 

Example 212 

4-(2-Hydroxy-1-hydroxymethyl-ethylamino)-2-(4-methoxy-2,6-dimethyl-phenoxy)-6- 
30 methyl-nicotinic acid methyl ester 

1HNMR(CDCl3) 8.42(d. 1H), 7.02(s. 2H), 6.17(s. 1H). 3.89(m, 2H). 3.86(s. 3H). 
3.85(m. 2H). 3.67(m. 1H). 2.10(s. 3H). 2.05(s, 6H)ppm 
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Example213 

methyl ester ' — - 

a ™co.„,c ..d e„er, 2-.e,.y,.2^„.e„e. excess NeCO,, .nd NaH^O. ..s Id L 
<« rm me mixture ,uem:hed »lm sat. sodium bloartK>„ate and exl^ 
hexan. aqueous layer was addllied to pH 4 and extracted twice witt, diethyl elher -Rte 
"ganc layer was sepa^ted, drted and concentrated tc 9K,e the t«,e compound. The ^de 
ma «,a, was purllied by sica gel column chromatography to gl.e B,e desired product as a 

Example 214 

nicotinic acid methvl ^Qf^r "^^^ — ' memyi - 

«<ceot 2 "'^ '"'>'^'-' '"^ "-^ analogous to lhat m Example 2,3. 

«^^w* s.™g overnight . ^ absence o, 2™th^2-bu.ene ^tead C , ,5 minute 

Example 215 

e-.eth,:i:ra:d:Xtrrr:::rrr-~^^^ 

stirred for 1 «5 min tk J ^ "^ethylene chloride and 
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Example 216 

2-(4-Chloro-2,6-dimethyl-phenoxy)-4-(1-methoxycarbonyl-propylamino)-6-m^^^ 
nicotinic acid methyl ester 

1HNMR(CDCl3) 8.52(d, 1H). 7,Q2{s, 2H), 5.97(s, 1H), 4.09{m, 1H),3.89(s, 3H). 3.78(s. 
5 3H), 2.09(s. 3H). 2.06(s. 6H), 1 .98(m. 2H), 1 .04(t. 3H)ppm 

Example 217 

4- (1-Carbamovl-propylamino)-2-(4-chloro-2,6'dimethyl-phenoxy)-6-methyl-nlcotinic 
acid methyl ester 

1H NMR(CDCl3)d 8.56(d. 1H), 7.04(s. 2H). 6.38(s, 1H), 6.12(s, 1H), 5.44(s. 1H), 
10 3.91 (s. 3H), 3.88{m. 1H). 2.1 5(s, 1H), 2.07(s, 1H), 1.95(m, 2H). 1.24(t, 3H) ppm 

Example 218 

2-(4-Chloro-2,6-dimethyl-phenoxy)-6-methyl-4-(1-methylcarbamoyl-propylamTO 
nicotinic acid methyl ester 

1HNMR(CDCl3) 8.49(d. 1H). 7.05{s, 2H). 6.48(s, 1H), 6.08(s. 1H). 3.91 (s, 3H), 
15 3.90(m, 1H), 2.83(m. 3H), 2.1 5(s. 3H), 2.08(m. 6H), 1.08(t, 3H)ppm 

Example 219 

5- ChlorO'2-(4-chloro-2,6-dlmethyl-phenoxy)-6-methyl-4-(1"methylcarbamoyl- 
propylamino)-nicotinic acid methyl ester 

1HNMR(CDCl3) 7.02(3, 2H). 6.42(m, 1H), 5.80{m. 1H), 3.96(m, 1H), 3.89{s. 3H), 
20 2.86(d. 3H). 2.28(s, 3H), 2.04(m, 6H). 1 .78(m. 2H). 0.98(1. 3H)ppm 

Example 220 

2-(4-Chloro-2,6-dlmethyl-phenoxyM-(1-dimethylcarbamoyl-propylamino)-6"methyl- 
nicotinic acid methyl ester 

1HNMR(CDCl3) 8.67(d, 1H). 7.02{s. 2H), 5.97(s, 1H). 4.39(m, 1H). 3.89(s. 3H). 
25 3.1 3(s. 3H), 3.02(3. 3H). 2.1 3(s. 3H), 2.06(m. 6H). 1.92(m. 2H), 1.00(t, 3H) ppm 

Example 221 

5-Chloro-'2-(4-chlorO'2.6-dimethyl-phenoxy)-4-(1-dimethylcarbamoyl-propylamino)-6- 
methyl-nicotinic acid methyl ester 

1HNMR(CDCl3) 7.02(s. 2H), 6.42(d. 1H), 4.66(m. 1H), 3.93(s, 3H). 3.06(s, 3H). 
30 3.01 (s, 3H), 2.27(s, 3H), 1 ,82(m. 2H). 0.90(t, 3H) ppm 

Example 222 

2"(4-Chloro-2,6'dimethyl'phenoxy)-6-methyl-4-f1 -(pyrrolidine- 1-carbonylV 
propylamino]-nicotinic acid methyl ester 

1HNMR(CDCl3) 8.61 (d. 1H). 7.02(s, 2H). 5.97(s, 1H). 4.20(m, 1H). 3.89(s. 3H). 
35 3.59(m. 4H), 2.1 3(s. 3H), 2.01 (m. 12H), 1.02(t, 3H)ppm 
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Example 223 

^Chlor(>2-(4.ch[oro.2.6Kiimethvl-Dheno x y>^methvl-4.f1.DYn-olidlne.1.carbony l ). 
propylaminol-nicotinic acid methvi ester 

1HNMR(CDCl3) 7.02(s. 2H). 6.41(d. 1H). 4.44(m. 1H). 3.93(s. 3H). 3.56(m 2H) 
5 3.47(m.2H).2.26(s.3H).2.06(s.6H).2.00(m.6H).0.9l(t.3H)ppm 

Example 224 

2.(4-Chioro-2,6-dimethvl-Dhenoxv^.6.m^th y |^.(1.methvlamlnnmethvl-DrQDvtem innU 
nicotinic acid methvi ester 

A mixture of 2-(4-chloro-2.6-dimethyl-phenoxyH-(1-fom,yf-propyIam.no)-6-methyl- 
10 nicotinic acid methyl ester (67 mg. 0.17 mmol) in dichloroethane (2 ml) was treated with 
methylamine. 1 drop of acetic acid, anhydrous Na^SO^ and sodium cyanoborohdride and 
stirred at rt. overnight. The mixture was quenched with water, extracted with methylene 
chloride. The organic layer was separated, dried, concentrated, and purilied by silica gel 
Biotage using methylene chloride to S'/o methanol in methylene chloride as eluent to give the 
title compound as an off-white solid. 1HNMR(CDCl3) 8.07(d. 1H). 7.02(s. 2H). 6.29(s 1H) 

u.yy(t, orijppm 

■n^e following compounds (Examples 225-227) were prepared in a similar reductive 
amination method as described in Example 224. 

Example 225 

. 2-(4-Chloro-2.6-dimethYl-phenoxy)-6.mBthvM-(1-Dvrrntid/^^ 
nicotinic acid methvi ester ^ — 

3 43,. '■'^t^' 1H). 

3.43(nn, 2H), 2.56(m. 4H), 2,07(s, 3H). 2.06(8. eH). 1.84(m, SH), .96(1, 3H)ppm 

Example 226 

2-(4-Chloro-2.6.dimethy|.phenoxv)^.(1-cvclo pmpy..^in.^.>.^., rnmjnminn^ 
methyl-nicotinic acid methvi astpr — 

Example 227 

2-(4-Chloro-2.6Klimethvl-phPnoxvM-l1-rrcvrinpr»pviniethvl-aminnWth»^^ 
propylamino)-6- methvl-nicQtinic gcid methvi ester 

' ^")' 4.12(m.1H). 3.88(s. 3H) 

3^0 (d 2H, 2.87(m. 2H). 2.16(s. 3H,2.05(s. BH). 2.03(m.1H). 1.69(m. 1H)1.25(m. 1H .03( 
3H).0.66(m.2H).0.38(m.2H)ppm ' ^ • i "-'tt. 



20 



5 
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Example 228 

2-(4-ChlorQ-2,6<limethyl-phenoxyH-(1-ethylaminomethyl-propylamino)-6-me^^ 
nicotinic acid methyl ester 

A solution of 2-(4-chloro-2,6-dimethyl-phenoxy)-4-(1 -methanesulfonyloxymethyl- 
5 propylamino)-6-methyl-nicotinjc acid metliyl ester in acetonitrile was treated with sodium 
iodide, ethylamine and triethylamlne. The resulting mixture was heated to 70°C overnight, 
then 85^C for 6 hrs, then 100°C overnight until tic showed no starting material. The resulting 
mixture was quenched with water and extracted with ethyl acetate. The organic layer was 
separated, dried, concentrated, and purified to give the title compound as an oil. 1H 
10 NMR(CDCl3) d 8.06(d, 1H). 7.02{s, 2H), 6.31 (s, 1H), 3.88(s, 3H), 3.86(m,1H), 2.85(m, 4H). 
2.12{s,3H), 2.07(s, 6H). 1.64(m, 1H), 1.60(m. 1H), 1.27(m, 3H), .99(t. 3H) 

Example 229 

2'(4-Chioro-2.6-dimethyl-phenoxy)-4-{1-[(ethyl-methyl"amino)-methyll-propylamino}- 
6-methyl-nicotinic acid methyl ester 
15 1H NMR( CDCI3) d 8.18 (d, 1H), 7.02(s, 2H), 6.19(m, 1H). 3.86(s. 3H). 3.56(m, 3H). 

3.37(m, 2H). 2.11(s, 3H). 2.07(s, 6H), 1.80(m, 1H). 1.60(m.2H).1.25{m,4H). 0.97(1, 3H) ppm 

Example 230 

4-(1-Butylaminomethyl>propylamino)-2-(4-chloro-2,6-dimethyl-phenoxy)-6-methyl- 
nicotinic acid methyl ester 
20 1 H NMR(CDCl3) d 8.07(d, 1 H) 7.02(s, 1 H), 6.25(s. 1 H), 3.87(s. 3H), 3.79(m. 1 H), 2.79 

(m. 2H), 2.69(m ,2H), 2.1 0(s, 3H), 2.07(s. 6H), 1,75(m, 2H), 1.57(m, 4H), 1.00(t, 3H). 0.92(t, 
6H)ppm 

Example 231 

2-(4-Chloro-2.6-dimethyl-phenoxy)-4-{1-[(cyclopropylmethyl-propyl-amino)-methyl]- 
25 propylamino}-6-methyl-nicotinic acid methyl ester 

1H NMR(CDCl3) d 8.01(d, 1H). 7.02(s. 2H). 6.13(s, 1H). 3.85(s, 3H). 3.48(m. 1H), 
2.58(m, 2H), 2.37(m. 1H), 2.09(s, 3H), 2.07(s, 6H), 1.82{m, 1H) 1.42(m, 2H), 1.25(m 4H), 
0.97(t. t, 3H), 0.86(m. 6H) ppm 

Example 232 

30 2-(4-Chloro-2,6-dimethyl-phenoxy)-6-methyl-4-(1-propylaminomethyl'propylamino)- 
nicotinic acid methyl ester 

1H N!VIR( CDCI3) d 8.09(d, 1H). 7,02(s, 2H), 6.19(s, 1H), 3.86(s. 3H). 3.60(m, 1H). 
2.76{m, 2H), 2.61(t. 2H), 2.10(s, 3H). 2.07(s. 6H). 1.61(m. 6H), 0.97(t,3H), 0.91(t. 3H)ppm 
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Example 233 
, g:^^:gl^2.6.dimethv|.Dhen^.vV4^1^f|.^ 
propylamino^S-mfithvi-nir otinic acid methy l ^t^r 

1H NMR(CDCl3) d 8.09(d. 1H). 7.37{s. 1H). 7.02(s.2H). 6.31(dd. 2H) 6 17(s 1H) 

Example 234 

propylam.no).6.i nethvl.nicQtinir. arid methvl ester 

1H NMR{CDCl3) d 8.10(d. 1H). 7.02(s. 2H). 6.19(s. 1H) 3 87(s 3H) 3Birm 

Example 235 

lasSSS'''*'*'"*^''*'*'"'"''' • t 

Example 236 

nicotinic acid methy l ^ '■ ^^'^^ Pfteno x y).6-methyl- 

Example 237 

Example 238 _ _ 
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Example 239 

2-(4-Methoxy'2,6-dimethyl-phenoxy)-6-methyl-4-(1-methylsulfanylme 
propylamino)-nicotinic acid methyl ester 

A mixture of 2-(4-methoxy-2,6-dimethyl-phenoxy)-4-(1 -methanesulfonyloxymethyl- 
5 propylamino)-6-methyl-nicotinic acid methyl ester and sodium iodide in acetonitrile was stirred 
at rt for 2 hr, then NaSMe was added. The mixture was heated at 60°C ovemight. DMSO 
and additional NaSMe were added and heated for additional hours until all starting material 
was consumed. The mixture was quenched with water, extracted with ethyl acetate. The 
organic layer was separated, dried, concentrated, and purified to give the title compound. 

1HNMR(CDCl3) 8.23(d, 1H), 6.59(s, 2H). 6.10(s. 1H), 3.87(s. 3H), 3.78(s. 3H), 
3.60(m. 1H), 2.75(m. 1H). 2.65(m. 1H), 2.14(s, 3H), 2.08(m. 9H). 1.85(m, 1H). 1.66(m, 1H). 
1.00(t. 3H)ppm 

The following compounds (Examples 240-243) were prepared by the method similar 
to that described in Example 239 starting with an appropriate 2-(substituted-phenoxy)-4-(1- 
methanesulfonyloxymethyl-propylamino)-3,6-substjtuted-pyridine with an appropriate 
nucleophile: 

Example 240 

2-(4-Methoxy-2,6-dimethyl-phenoxy)-6-methyl-4-(1-[1,2,41triazol-1-ylmethyl- 
propylamino)-nicotinlc acid methyl ester 

1H(CDCl3) 8.23(d, 1H). 8.02(s. 1H), 7.95{ s, 2H). 5.92(s. 1H), 6.59(s, 2H). 5.93{s. 
1H). 4.31 (m. 1H). 4.22(m. 1H). 3.93(m, 1H). 3.87(s. 3H), 3.77(s. 3H), 2.1 0(s. 3H), 2.07(s. 6H). 
1.70{m. 1H). 1.59(m. 1H). 1.04(t. 3H)ppm 

Example 241 

2-(4-Chloro-2,6-dimethyl-phenoxy)-6-methyl-4-(1-methylsulfianylmethyl-propylamino)- 
nicotinic acid methyl ester 

1HNMR(CDCl3) 8.27(d. 1H), 7.02(s. 2H), 6.12(s, 1H), 3.87{s. 3H), 3.61(m, 1H), 
2.70(m. 2H). 2.17(s. 3H), 2.14{s. 3H). 2.08{s, 6H), 1.85(m, 2H), 1.00(t, 3H)ppm 

Example 242 

2-(4-Chloro-2,6-dimethyl-phenoxy)-4-(2-ethyl-aziridin-1-yl)-6-methyl-nicotinic acid 
methyl ester 

7.02(s.2H), 6,38{s,1H), 3.95(s,3H), 2.27(m.1H), 2.18(s,3H), 2.15(m.2H). 2.06(s,6H). 
1.75(m.1H). 1.63(m.1H), 1.06(t.3H)ppm. 
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Example 243 

2-(4-Chloro-2, 6-dimethvl-phenoxv)-6-methyl-4-f 1 -(3H-f 1 ,2.31triazol-4- 
ylsutfanylmetfiyl)-propylamino]-ntcotinic add methyl ester 

1HNMR(CDCl3) 8.32{d. 1H). 7.54(s. 1H). 6.95(s. 2H). 6.1 3{s. 1H). 3.87(s. 3H). 
3.67(m. 1H). 3.20(m. 1H). 3.05(m. 1H). 2.05(m. 9H). 1.99{m. 1H). 1.67{m. 1H). 1.01(t. 
3H)ppm 

Example 244 

2-(4-Chloro-2.6-dimethyl-phenox y)-4-(1-hydroxvmethyl-3-methanesulfonvl- 
propylamino)-6-methyl-nicotinic acid methyl ester 

The title compound was prepared by oxidation of 2-(4-Chloro-2.6-dimethyl-ptienoxy)- 
4-(1-hydroxymethyl-3- methylsulfany|ipropylamino)-6-methyl-nicotinlc acid methyl ester with 
m-chloroperbenzoic acid in methylene chloride at rt. for 2 hre. 1H NMR(CDCl3) d 8.32(d,1H). 
7.04(s.2H). 6.23(s,1H). 3.88(s.3H). 3.7.3.9(m.3H), 3.1-3.3(m.2H). 2.95(s.3H). 2.0-2.4(m',2H)' 
2.13(s.3H).2.D7(s,6H}ppm. 

The following compounds (Examples 245-248) were prepared by the method 
analogous to that described in Example 188: 

Example 245 

2-(4-Ethoxy-2.6-dimethyl-phenoxv)-6-m ethvl-4-(tetrahvdro-furan-3-vlamino^-nicQtinin 
acid methyl ester 

1H NMR(CDCl3) d 8.35(d. 1H). 6.59{s. 2H). 6.08(s. 1H). 4.03(m. 1H). 4.01(m. 4H) 
3.99{m. 1H). 3.92(s. 3H). 3.89(m. 1H). 2.34(m. 1H). 2.25(m. 3H). 2.08(s. 6H). 1.39(t. 3H)ppm 

Example 246 

2-[4-(2- Methoxy-ethoxy)-2.6-dimethvl-phenoxv1-6-methvl-4-(tetrahvdro-ftjran.3. 
ylamino)-nicotinic acid methyl ester 

1H NMR(CDCl3) d 8.30(d. 1H), 6.62(s. 2H), 6.07(s. 1H). 4.10{m. 3H). 4.02(m. 2H), 
3.98(m. 1H), 3.85(s. 2H). 3.75(m. 3H). 3.45(s. 3H). 2.32{m. 1H). 2.19(s. 3H). 2.07{s. 6H)ppm 

Exarhple 247 

2-(2,6-Dimethyl-4.trifluoromethoxv-Dhen oxv)-6-methvl-4-(tetrahvdro-fijran-3-y laminn). 
nicotinic acid methyl ester 

1H NMR(CDCl3) d 8.29 (d. 1H. J=6 Hz). 6,91 (s. 2H)^6.06 (s. 1H). 4.11-4.33L{m. 1H) 
3:97^;05-(m;2H): 3:89-3793 (m.1 H), 3.87 (s^ 
(s. 3H). 2.10 (S..6H). 1.94-1.96 (m. 1H)ppm. 
APCI+m/z=441.2(l\4+1) 

Example 248 

2-(4-Chloro.2,6-dimethyl-phenoxvV6-met hyM.(RHtetrahvdro-furan-3-vlamino)- 
nicotinic acid methyl ester 

APCI+m/2 =391.3 (l\4+1) 
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Example 249 

2-(4-Chloro-2,6-dimethyl-phenoxy)-4-(1'hydroxymethyl-3>iodo-propylamino)-6-m 
nicotinic acid methyl ester 

APCI [M+1] 518.9. 520.9 
5 Example 250 

2-(4-Chloro-2,6-dimethyl-phenoxy)-4'(1"hydroxymethyl-3-methanesuifiny l- 
propylamjno)"6-methyl-nicotinic acid methyl ester 

1H NMR(CDCl3) d 8.31(d.1H), 7.03(s,2H). 6.24(s.0.5H), 6.28(s,0.5H). 3.87(s.3H), 
3.65-3.9{m.3H). 2.7-3.0(m.2H), 2.60(s.3H), 2.0-2.4(m,2H). 2.14(s.3H). 2.07(s,6H) ppm. 
10 Example 251 

2-(4-Cyclopropy[oxy-2.6-dimethyl-phenoxy)-6-methyl-4-(tetrahydro-ftjran"3'yiamino)- 
nicotinic acid methyl ester 

1H NMR (CDCI3) d 8.32{d, 1H), 6.73(s. 2H), 6.07(s. 1H), 4.13(m,1H), 4.01 (m. 4H). 
3.98(m, 1H), 3.85{s. 3H). 3.72(m. 2H). 2.22(s. 3H). 2,09(s. 6H0, .87(m,2H). .75(m, 4H)ppm 
15 Example 252 

2-(4"Chloro-2,6-dimethoxy-phenoxy)-6-methyl-4-(tetrahydro-furan-3>ylamino)-nicotinic 
acid methyl ester 

Example 253 

4-sec-Butylamino-6-methyl-2-(2,4,6-trimethyl-pyridin-3-yloxy)"nicotinic acid methyl 

20 ester 

1H NMR( CDCI3) 8.08(d, 1H), 686(s. 1H), 6.09(s. 1H), 3.86(s. 3H). 3.48(m, 1H), 
2.49(s. 3H). 2.31(3. 3H). 2.08(s. 6H). 1.63(m, 2H). 1.21(d. 3H), 0.98(t, 3H)ppm 

Example 254 

2-(4-Chloro-2.6-dimethyl"phenoxy)-4-(ethyl-[2-(ethyl-methyl-amino)-ethyll-amino}-6- 
25 methyl-nicotinic acid methyl ester 

Example 255 

2-(4>Chloro-2.6-dimethyl-phenoxy)-4-rethyl-(2-propylaminO'ethyl)-amino]-6-methyl- 
nicotinic acid methyl ester 

Example 256 

30 4-(1-Ethyl-propylamino)-6-methyl«2«(2,4,6-trimethyl-pyridin-3'yloxy)-nicotinic acid 

methyl ester 

1H NMR(CDCl3) 8.09(d. 1H). 6.86(s. 1H). 6.08(s, 1H). 3.86(s. 3H), 3.33(m, 1H). 
2.49(s, 3H), 2.31 (s. 3H). 2.07(s, 6H). 1.63(m. 4H), 0.94(t. 6H)ppm 

1H NMR{CDCl3) d 8.39 d, 1H. J= 6Hz). 6.63 (s, 2H). 6.06 (s. 1H), 4.08-4.15 (m. 1H), 
35 3.95-4.05 (m, 2H). 3.88-3.92 (m. 1H). 3.86 (s. 3H). 3.73 (s, 6H). 3.67-3.73 (m, 1H), 2.26-2.35 
(m, 1H), 2.14 (s. 3H). 1.89-1,96 (m. 1H) ppm. 
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The following Examples 257-287 relate to other compounds of formula I of the 

rnvention, wherein Ft, is -C(0)NR24R25: 

The following compounds (Examples 257-280) were prepared by a method 
analogous to that in Example 113 starting with the corresponding nicotinic acid or pyrimidine- 
5K^rboxyl.c derivative and quenching with an appropriate nucieophile; these compounds can 
also be prepared by coupling of 2-(substituted-phenoxy)-6-methyl-4-chloro-nicotinamlde 
and/or -N-substituted-nicotinamide with an appropriate amine In NMP at 130-160°C: 

Example 257 

2-(4-Chloro.2,6-dlmethvl-DhenoxvV6-m«t hyl-4-(tetrahvdro-f.ir«nAy i.,.;nov 
10 nicotinamide ^ 

3 7-.,/l?''^''°'"'^ ' '•^'^^■^"J- ^•^^(^■^H). 5.62(brs.1H). 

3.7-4.2{m.5H). 2.95(d.3H). 2.31(m.1H). 2.20(s.3H). 2.09(s.6H). 2.01(m.1H) ppm. 

Example 258 

2-(4-Chloro-2.6-dimethvl-DhenQXY)^l. h vdroxvmethy lAmofh».e...f,»..f 
^5 PropylaminQ)- 6-methvl-nicQtinamir<o 

3.M.9(m,3H), 2.5-2.7(m.2H), 2.0-2^(m, 12H), 1 .8.2.0(m^H)ppm. 

Example 259 

3^-4.05(m,3H). 3.73(m.,H,. 2.95(.,3H), 2.31,m,1H). 2.,2(s.3H). 2.06,s,6H), ,.96(m.,H, 

Example 260 

1H NMR(CDCl3) d 9.78(d.1H). 8.10(brs. 1H). 7.06(5,2H) 6 13(s1H) 339/,nim 
2.96(d.3H).2.09(s.3H).2.08(s.6H).1.65(m.4H).0.96(,Upprn. ^ ' " ^' 

Example 261 

4-sec-Butylamino-2-(4-chloro-2.6-dimethyl-phenoxy)-6.N-dimethyl-nicotinamlde 
295(d3m-rW^^ 

2.95(d.3H). 2.15(s.3H). 2.09(s.6H). 1.1.58(m.2H). 1.23(d.3H), 0.99(t.6H)ppm. ' 

Example 262 

4-(1-Ethyl-p,opyfamino)-2-(4-methoxy-2.6-dimeth^^^^ 

Mp=184 C Found: C. 67.68. H. 8.12. N. 10.81; Cale: C. 67.90. H 787 N 11 31 
1H). 2.09(s. 9H). 1.61(s. 4H). 0.95(t. 6H)ppm 



25 



wo 01/53263 



PCT/IBOl/00004 



-94- 

Example 263 

4-(1-Ethyl-propylamino)-2-(4-methoxy-2.6-dimethyl-phenoxy)-6,N-dimet^^^ 
nicotinamide 

1H(CDC)3) 9.78(d. 1H), 8.22(m, 1H), 6.60(s, 2H). 6.1 0(s. 1H), 3J8(s, 3H), 3.25(m. 
5 1 H). 2.93(d. 3H), 2.07(s. 9H), 1 .61 (m. 4H), 0.95{t. 6H)ppm 

Example 264 

2-(4-Metlioxv-2,6-dimethyl-phenoxyM-(1'methoxymethyl-prQpylamino)-6-methyl- 
nicotinamide 

1HNMR(CDCl3) 9.80(d. 1H). 8.04(s. 1H). 6.61 (s, 2H), 6.1 8(s, 1H), 5.62(s, 1H). 3.78(s, 
3H). 3.51 (m, 2H). 3.39(s, 3H). 2.09(s, 3H). 2.08(s, 6H), 1.79(m, 1H). 1.59(m. 1H). 0.99(t, 
3H)ppm 

Example 265 

2-(4-Methoxy-2,6-dimethyl-phenoxy)-4-(1-methoxymethvl-propylamino)-6,N-dimethyl- 
nicotinamide 

1HNMR(CDCl3) 9.92(d, 1H), 8.22{s. 1H). 6.62(s. 2H), 6.19(s, 1H). 3.79(s. 3H). 3.5(m. 
2H), 3.38(s, 3H). 2.94(d. 3H). 2.12(s. 3H). 2.08(s. 6H), 1.80(m. 1H), 1.61(m. 1H). 1.00(t. 
3H)ppm 

Example 266 

4-(1-Hydroxymethyl-propylamlno)-2-(4-methoxy-2.6-dimethyl>phenoxy)-6.N-dimethyl- 
nicotinamide 

1HNMR(CDCl3) 9.79(d. 1H). 8.28(d. 1H), 6.62(s, 2H). 6.24(s. 1H), 3.79(s, 3H). 
3.70{m. 2H), 3.54(m, 1H). 2.94(d. 3H). 2.08(s, 6H). 1.62{m. 2H). 1.01(t, 3H)ppm 

Example 267 

4-sec-Butylamino-2-(4-methoxy-2,6-dimethyl-phenoxy)-6,N-dimethyl-njcotinamide 
1HNMR(CDCl3) 9J6(d, 1H), 8.26(d. 1H), 6.61(s, 2H). 6.12{s, 1H), 3.79(s. 3H), 
3.46{m, 1H), 2.94(d. 3H). 2.09(s. 3H). 2.07(s. 6H). 1 .64(m, 2H), 1.24(m. 3H'). 0.98(t, 3H)ppm 

Example 268 

2-(4-Chloro-2,6-dimethyl-phenoxy)-4-(SH1-methoxymethyl-propylamino)-6,N- 
dimethyl-nicotinamide 

Anal. For CaiHaaCINaOa calc. C. 62.14% H. 6.95%, N. 10.35%; found C. 62.12%. H, 
6.95%. N. 10.42%. 

Example 269 

2-(4-Chloro-2,6-dimethyl-phenoxyH-(S)-(1-methoxymethyl-propylamino)-6-methyl- 
nicotinamide 

Anal. For C20H26CIN3O3 calc. C. 61.30% H, 6.69%. N. 10.725%; found C. 60.97%, H. 
6.53%. N. 10.47%. 
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Example 270 
Example 271 

■ J--"-— »i~nK 

Example 272 

-H). 0.95 (t, 6H. J-7 Hz) ppm,. CI* rn/z =392.2 (Mh-I), 394.2 (M*3) 

Example 273 

20 2H, 6.15 (s. 1H). 5.48 ts 1H, 3 7 si. 'iT' "^^^ ^-^^-^-^ 

4H). 0.94 (, 6H. J=7 Hz) ppm ' ^-^^-Lee (m. 

APCI+ m/2 =378.1 (M+1), 380.1 (M+3) 

Example 274 
_2-(4-Clilor o-2.6-dimethv l.phonT>x^A >, 

30 n ixameje275 



' nicdtinamide 

i .^»h 2.07 (s. 3H). 1.5-1.9 (m. 2H). 1.20(t.3H). 1.00(t.3H) ppm. 
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Example 276 

2-(4-ChlorO'2,6-dimethyl-phenoxyH-(1-ethoxvmethyl-propylamino)-N-em^^ 
nicotinamide 

1H NMR(CDCl3) d 9.78 (d, 1H). 8.09 (t, 1H), 7.06 (s, 1H). 6.22 (s. 1H), 5.6 (br s. 1H), 
5 3.3-3,6(m,6H). 2.09(s,3H). 2.06 (s, 6H). 1 .5-1 .9 (m. 2H). 1 .20-1 .4(m,6H). 1 .00(t.3H) ppm. 

Example 277 

2-(4-Chloro-2,6Kiinriethyl-phenoxyH-(1'ethoxymethyl-propylamino)-6,N-dimethyN 
nicotinamide 

1H NMR(CDCl3) d 9.8(d, 1H), 8.1 (brs, 1H). 7.06 (s, 1H), 6.22 (s, 1H), 3.54(m.3H), 
10 3.38(m,1H), 2.94(d,3H), 2.08(s.6H), 2.07 (s, 3H), 1.83(m,1H), i.60(ai,1H). 1.20(t,3H), 
1.00(t,3H) ppm. 

Example 278 

2-(4-Bromo-2-methoxy-phenoxyM-(1-ethyl-propylamino)-6,N-dimethyl-nicotinamide 
1H NMR(CDCl3) d 9.41 (br d, 1H), 8.08 (br s, 1H), 7.09-7.12 (m, 3H). 6.15 (s. 1H). 
15 3.79 (s, 1H). 3.28-3.33 (m. 1H). 2.93 (d. 3H, J=5 Hz). 2.15 (s, 3H). 1.501-1.65 (m. 4H). 0.95 
(t, 6H, J=8 Hz) 

APCI+ m/z = 436.1 (iVI+1 ), 438.1 (M+3) 

Example 279 

2-(4-Bromo-2-metlioxy-piienoxy)-4-(1-ethyl-propylaminQ)-6-methyl-nlcotinamide 
20 1H NMRCCDCIs) d 9.39 (br d. 1H). 7.91 (br s. 1H), 7,09-7.11 (m. 3H). 6.15 (s. 1H). 

5.49 (br s, 1H), 3.77 (s, 3H). 3.29-3.34 (m, 1H), 2.15 (s. 3H), 1.51-1.67 (m, 4H). 0.94 (t. 6H. 
J=7Hz) ppm. 

APCI+ m/z = 422.1 (M+1), 424.1 (M+3) 

Example 280 

25 2-(4-Ciiloro-2,6-dimethyl-phenoxy)-4-(1-cliloromethyl-propylamino)-6-methyl- 
nicotinamide 

1H NMR(CDCl3) d 9.93(d,1H), 7.9(brs,1H), 7.06(s,2H). 6.16(s.1H). 5.6(brs.1H). 3.4- 
3.7{m,3H). 2.1(s.3H), 2.08(s.6H), 1.9{m,1H). 1.65(m.1H). 1.03(t,3H) ppm. 

Example 281 

30 2-(4-Chloro-2.6-dimethyl-phenoxy)-4-(1-fonnyl-propylamino)-6-methyl-nicotinamide 

A mixture of 2-(4-chloro-2,6-dimethyl-phenoxy)-4-(1-liydroxymethyl-propylamino)-6- 
methyl-nicotinamide and Dess-Martin reagent in methylene chloride/DMSO was stirred at rt 
for 4 hr. The title compound was isolated after standard work-up and silica gel Blotage 
purification. 1H NMR(CDCl3) d 9.52(s.1H), 8.00(brs,1H), 7.06(s,22H). 5.99(s.1H). 5.8(brs.1H), 

35 3.85(m,1 H). 2.09(s,3H). 2.08(s.6H). 1 .8-2.2(m.2H), 1 .08(t,3H) ppm. 
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Example 282 

nicotinamide 

BcampJ^,",.""' ^^'^^"^ analogous to fta, ,„ 

1HNMR(CDCW 9.51(s. 1H), 8.32(m. 1H), 6.62(s, 2H) 597fe ,H1 

Example 283 

2-(4-Chloro-2. 6-dimethvl-D hBnnv»^.^./i .^«,... , . , 

nicoHna^i^ ^ "°^H-(1-ethYl.2-hydroxY-propylarn,no).6.mrthy l 

To a solution of MeMgBr in dry THF was added a solution of 2-(4-chloro 2 6^ir.«tK > 
^~-(^-^-y'-P~oH-^^^^^^^ in d^ THF a^^r 

was stirred at -78"c for 2 hr. then quen^ed with dilute acid After stdl ex^l ! 

Example 284 
_Example 285 

oiinemyl-4-bromo-phenol In NMP was added l-BuOK Tli. r..,,.- ■ . 

160"C OB bath camtohi Th . . ' ™' ""octure was heated In a 

r, = —err: 

Example 286 
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Example 287 

4>(1-Ethyl-propylamino)-6-methyl-2-(2,4,6-trimethyl-pyridin-3-yloxy)-nTO^^ 
MP=164.3°C 1H NMR (CDCI3) 9.65(d. 1H). 7.8(s, 1H), 6.91(s, 1H), 6.14(s, 1H). 
5.50(s, 1H), 3.32(m, 1H), 2.53(s, 3H), 2.34{s. 3H), 2.17(s. 3H). 2.10(s, 3H). 1.60(m. 4H), 
5 0,95{t, 6H)ppm 

The following Examples 288-294 relate to other compounds of formula I of the 
invention, wherein R4 is -C(0)R24, for example -C(0)CH3: 

Example 288 

1 -[4-( 1 -Ethyl-propylamino)-2-(4-methoxy-2,6-dimethyl-phenoxy)-6-methyl-pyridin-3- 
10 yll-ethanone 

1HNMR(CDCl3) 9.74(d. 1H), 6.61{s. 2H). 6.10(s, 1H), 3.79(s. 3H), 3.39(m. 1H), 
2J3(s, 3H). 2.10(s. 9H). 1.62(m, 4H). 0.94(t. 6H)ppm 

Example 289 

N-[3,6-Dimethyl-2-(2,4.6-trimethyl-phenoxy)-pyridin-4-yl]-N-(2-pyaoHdin-1-yl-ethyl)- 
15 acetamide 

1H NMR(CDCl3) d 6.89 (s, 2H), 6.60 (s, 1H), 4.00-4.07 (m, 1H). 3.53-3.59 (m, 1H). 
2.59-2J2 (m, 2H), 2,52 (br s, 4H), 2.30 (s. 3H). 2.24 (s, 3H), 2.22 (s, 3H), 2.04 (s. 6H). 1.84 
(s. 3H). 1.74 (brs. 4H) ppm. 

Example 290 

20 N-[3,6-Dimethyl-2-(2.4,6-trimethyl-phenoxy)-pyr{din-4-yl]-N-(2-pyn-olidin-1-yl-ethy^ 
Isobutyramide 

1H NMR(CDCl3) d 6.89 (s, 2H). 6.56 (s. 1H). 4.09-4.17 (m, 1H), 3.38-3.48 (m. 1H). 
2.65-2.77 (m, 2H), 2.61 (br s. 4H). 2.33-2.40 (m. 1H). 2.30 (s, 3H), 2.24 (s, 3HX 2.20 (s, 3H). 
2.05 (s. 6H), 1.77 (br s, 4H). 1.04 (t, 6H, J = 7 Hz) ppm. 
25 Example 291 

N-r3,6-Dlmethyl-2-(2.4,6-trimethyl-phenoxy)-pyridin-4-yl]-N-(2-pyrroiidin-1-yl-ethyl)- 
malonamic acid ethyl ester 

1H NMR(CDCl3) d 6.89 (s. 2H). 6.63 (s, 1H), 4.11-4.17 (m. 3H), 3.44-3.56 (m, 1H), 
3.15 (s, 2H), 2.72 (br s, 2H), 2.57 (br s, 4H). 2.30 (s, 3H), 2.24 (s. 3H), 2.23 (s, 3H), 2.04 (s, 
30 6H). 1.77 (br s. 4H). 1 .24 (t, 3H. J=7 Hz) 

Example 292 

2-(4-Chloro-2,6-dlmethyl-phenoxy)-4-cyclopentylamino-6-methyl-pyrldine-3- 

carbaldehyde 

1H NMR(CDCl3) d 9.42(d,1H). 7.05(s.2H). 6.09(s,1H). 4.18(brs.1H), 4.06(m,2H), 
35 3.95(m.1H), 3.77(m.1H), 2.35(m,1H), 2.17(s,3H), 2.09{s.6H). 1.98(m.1H) ppm. 
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Example 293 
Example 294 

Example 295 

1H NMR(COCW a 6.90 (s. 2H), 6.09 (s, 1H). 3.78 W 1H J-8H,1 

-s(s.3H,..o,3,9H,,,...,.e.<.,.H,,,...;3H..:H:ro::^^^^^^^^ 

Example 296 
Example 297 

appropriate a-fsubstitut^ nh ^ """'^ ^'^P'^^^ ^*^rt'"9 ^"t^ an 

Example 298 

a;doBfOgy'methyl-butane-t 9.wfan,.v K/ n-4 yij m_ 
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Example 299 

N-[3,6-Dimethyl-2'(2,4,6-trimethyl-phenoxy)-pyridin'4'yl]-N>ethyl-N\ 
ethane-1,2-diamine 

1H NMR(CDCl3) d 6,86(s, 2H), 6.43 (s. 1H). 3.26 (AB quartet, 2H), 3.12 (q, 2H, 
5 J=7Hz), 2.51 (AB quartet. 2H), 2.34 (s, 6H). 2.29 (s, 3H), 2.23 (s. 3H). 2.18 (s. 3H), 2.05 (s, 
6H), 1.09 (t, 3H. J=7 Hz) ppm. 

Example 300 

N-243,6-Dimethyl-2-(2.4.6-trimethyl>phenoxy)-pyridin-4-yll-N-1-methyl-butane- 

diamine 

1HNMR(CDCl3) 6,85(s. 2HX 6.12(s, 1H), 4012(d. 1H). 3.56{m. 1H). 2.79(m. 2H), 
2.47(s, 3H). 2.28(s. 3H), 2.14(d, 6H), 2.06(s. 6H). 1.62(m, 2H). 0.97(t. 3H)ppm 

Example 301 

N-2-[3,6-Dimethyl-2-(2,4,6-trimethyl-phenoxy)-pyridln-4-yl]-N-1-ethyl-butane-1.2- 

diamine 

1H NMR(CDCl3) d 7.80(s, 1H). 6.85(s, 2H). 6.12(s. 1H), 4.22(d, 1H), 3.57(m. 1H). 
2.82(m, 2H). 2.72(q, 2H). 2.28(s. 3H). 2.13(s. 6H), 2.06(s. 6H). 1.63(m, 2H). 1.16(t, 3H), 
0.97(t, 3H)ppm 

Example 302 

N2-[3.6-Dimethyl-2-(2.4.6-trimethyl-phenoxy)-pyridin^-yll-N1-ethyl-N1-methyU 
butane'1,2-diamine 

1H NMR (CDCI3) d 6.85(s ,2H). 6.06(s. 1H). 4.58(m, 1H), 3.39(m. 1H). 2.49(m. 4H), 
2.28(s, 6H). 2.14(s, 6H). 2.06(s, 6H),1,66(m. 2H), 1.08(m, 3H). 0.'96(t. 3H)ppm 

Example 303 

N-1-Butvl-N-2-[3,6-dimethyl-2-(2,4.6-trimethyl-phenoxv)-pyridin-4-yl1-butane-1,2- 

diamine 

1H NMR(CDCl3) d 6.85(s, 2H). 6.11 (s, 1H). 4.21 (d, 1H), 3.51 (q. 1H). 2.79(m, 
2H).2.65(t. 2H). 2.28(s. 3H), 2.14(s. 6H), 2.06(s. 6H).1.62(m. 2H), 1.49(m, 2H). 1.35(m, 2H). 
0.97{t,3H),0.91(t.3H)ppm 

Example 304 

N-1-Cyclopropylmethvl-N>2-[3.6-dimethyN2>(2,4.6-trimethyl>phenoxy)-pyrldln-4-^ 
propyl-butane-1 .2-diamlne 

1H NMR (CDCI3) d 6.85(s. 2H), 6,06{s. 1H). 4.65(m, 1H). 3.32(m 1H). 2.61 (m. 4H), 
2.28(s. 3H). 2.14(s.3H). 2.1 2(s. 2H). 2.06(s. 6H). 1.71 (m, 2H), 1,46(m. 2H). 0.96(t, 3H). 0.87(t, 
3H)ppm 
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Example 306 

.. J^"*-"" r.i»MMMjaiaM 

Example 307 

Example 308 
Example 309 
Example 310 

35 h«ted 75-C oveUm ^'1, ^""^ ='« for 30m«,. «e„ 

'^'^ ""M. conanlraled and purtfed by 



25 



30 



wo 01/53263 



PCT/IBOl/00004 



-102- 

silica gel Biotage using 1:1 methylene chloride/hexane to methylene chloride as eluent to give 
(1-azidomethyl-propyl)-[3,6-dimethyl-2-(2,4.6-trimethyl-phenoxy)-pyridin-4-yl]-amine as a light 
yellow oil. The oil was reduced with triphenylphospine to give the title compound. 1H NMR 
(CDCI3) d 6.86(s. 2H), 6.11(S. 1H). 4.02(d. 1H). 3.40(q, 1H). 2.84(m, 2H), 2.28{s, 3H). 2.13(s. 
5 6H). 2.06(s. 6H). 1 .61(m, 2H). 0.98(t. 3H)ppm 

Example 311 

1-{2-[3,6-Dimethyl-2-(2,4,6-trimethyl-phenoxy)-pyridin-4-ylamino]-butyl}-3-ethyl-urea 
A mixture of N-2-[3.6-dimethyl-2-(2,4,6-trimethyl-phenoxy)-pyridin-4-yl]-butane-1,2- 
diamine and ethyl isocyanate in dlchloroethane was stirred at rt overnight. Standard work-up 
10 and purification yielded the title compound. APCI [M+1] = 399.3, 1H NMR(CDCl3) 

Example 312 

N-(2-[3.6-Dimethyl-2-(2,4,6-trimethyl-phenoxy)-pyridin-4-ylamlno]-butyl}- 
methanesulfonamide 

A mixture of N-2-[3,6-Dimethyl-2-(2,4,6-trimethyl-phenoxy)-pyridin«4-y!]-butane-1,2- 
15 diamine and methanesulfonyl chloride in dichloroethane was stirred at rt overnight. Standard 
work-up and purification yielded the title compound. APCI [M+1] =406.2, 1H NMR(CDCl3) 

Example 313 

N-{2-[3,6-Dimethyl-2-(2,4,6~trimethyl-phenoxy)-pyridin-4'ylamino]-butyl}-acetamide 
A mixture of N-2-[3,6-dimethyl-2-(2.4,6-trimethyl-phenoxy)-pyridin-4-yl]-butane-1 .2- 
20 diamine and acetyl chloride in dichloroethane was stirred at rt overnight. Standard work-up 
and purification yielded the title compound. APCI [M+1] = 370.3, 1H NMRCCDCU) 

Example 314 

Cyclopropylmethyl-f3,6-dimethyl-2-(2,4,6-trimethyl-phenoxy)-pyridin-4"yl1-propyl- 

amine 

25 1H NMR(CDCl3) d 6.85 (s, 2H), 6.44 (s, 1H), 3.13 (AB q, 2H). 2,90 (d, 2H, J=8 Hz), 

2.28 (s, 3H), 2.24 (s. 3H), 2.16 (s. 3H), 2.05 (s. 6H), 1.47-1.65 (m. 2H), 0.86-0.92 (m. 4H), 
0.42-0.46 (m, 2H), 0.04-0,08 (m, 2H) 
APCI+ m/z = 353.3 (M+1) 

Example 315 

30 Cyclopropylmethyl-[3.6-dimethyl-2-(2,4,6-trimethyl-phenoxy)-pyridin-4-yl]-propyl- 
amine 

1H NMR(CDCl3) d 6.85 (s, 2H), 6.44 (s. 1H). 3.13 (AB q. 2H). 2.90 (d, 2H, J=8 Hz). 
2.28 (s, 3H). 2.24 (s. 3H). 2.16 (s, 3H), 2.05 (s. 6H), 1.47-1.65 (m, 2H). 0.86-0.92 (m, 4H), 
0.42-0.46 (m. 2H), 0.04-0.08 (m, 2H) 
35 APCI+ m/z = 353.3 (M+1 ) 
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Example 316 
Example 317 

3.49 (dd. 1H. J=9 Hz 4 HZ) 3 32 ' 3H " ^' ' = ^'^^ ^">. 

Example 318 

Example 319 

f1-(tert.Bu ty|-dimethv l-silanwi»v.,^^«u..» - ^ ^. 

Examp le 320 

25 ft3H,J-7Hz) ' 3"). 2-05 (S,6H), 1.80 (brs, 4H). 1.09 

13C NMR(CDCl3) d. 
APCI+m/2 = 382(M+1) 

Example 321 

■4-[4-(1-EthYl.pr»pnv^,p q •dimethv|.DVri riin-9.wU^., o , u 

To a -7fl«>r c«i..r r . . iL Kyui" ^ v i o xyi-g.S-dimfithyi.h^nrnir acid 

1.r5K4H;'o.^S.;-^'''"'' 2^,a,3„,, 

/ 
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The following Examples 322-326 were prepared according to the following general 
procedure: To a solution of 4-[4-(1-ethyl-propoxy)-3,6-dimethyl-pyridin-2-yloxy]-3,5-dlmethyl- 
benzoic acid in anhydrous methylene chloride was added SOCIa and stirred at rt. for 1 hr. the 
mixture was concentrated to dryness to provide the corresponding acyl chloride. The acyl 
5 chloride was quenched with an appropriate nucleophile (e.g., NH3, MeNH2. MeaNH, EtNH2, or 
methanol) and stirred at rt to provide the title compounds: 

Example 322 

4-r4-(1-Ethyl-propoxy)-3,6-dimethvl«pyridin-2>yloxv]-3i5-dimethvl-ben2amide 
1H NMR(CDCl3) d 7.51(s.2H), 6.32(s,1H). 6.2(brs.1H). 5.7(brs,1H). 4.20(m.1H). 
10 2.22(s,3H), 2.19(s,3H). 2.12(s,6H), 1.72{m.4H), 0.97(t.6H) ppm. 

Example 323 

4-[4-(1-Ethyl-propoxy)-3,6-dimethyl-pyridin-2-yloxy]-3.5,N-trimethyl-benzamide 
1H NMR(CDCl3) d 7.43(s,2H). 6.30(s.1H), 6.19(brs,1H). 4.19{m,1H). 2.95(d,3H). 
2.19(s,3H), 2.18(s,3H), 2.10(s,6H). 1J1{m,4H), 0.97(t,6H) ppm. 
15 Example 324 

4-[4-(1-Ethyl"propoxy)-3,6-dimethyl'pyridin-2-yloxy]-3,5,N,N-tetramethyl-benzamide 
1H NIVIRCCDCIs) d 7.12(s.2H), 6.30(s,1H), 4.18(m,1H). 3.09(s,3H). 3.05(s,3H). 
2.18(s,6H), 2.10(s,6H). 1.71{m.4H), 0.97(t,6H) ppm. 

Example 325 

20 N-Ethyl-4-r4-(1-ethyl-propQxv)-3,6-dimethyl-pyridin-2"yloxy]-3,5-dimethyl-benzamide 
1H NMR(CDCl3) d 7.46(s.2H). 6.30(s,1H), 6.1(brs,1H), 4.19(m.1H), 3.48(m.2H). 
2.18(s,6H), 2.12(s,6H). 1.72(m.4H), 1.25(t,3H), 0.97(t.6H) ppm. 

Example 326 

4-[4-(1 -Ethyl-propoxy)-3,6-dimethyl-pyridin-2-yloxyV3.5-dimethyl-benzoic acid methyl 

25 ester 

1H NMR(CDCl3) d 7.76(s,2H), 6.30(s,1H). 4.17(m.1H). 3.89(s,3H). 2.19(s.3H), 
2.169(s.3H). 2.12{s,6H). 1.712(m,4H), 0.97(t,6H) ppm. 

The following Examples 327-329 were prepared by the following general procedure: 
To a solution of 4-[4-{1-Ethyl-propyIamino)-3,6-dimethyl-pyridjn-2-yloxy]-3,5-dimethyl-benzoic 
30 acid in anhydrous methylene chloride was added SOCI2 and stinred at rt for 1 hr. the mixture 
was concentrated to dryness to provide the con-esponding acyl chloride. The acyl chloride 
was quenched vyith an appropriate nucleophile (e.g.. NH3. MeNHa. or methanol) and stirred at 
rt to provide the title compounds: 
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jExample 327 
Example 328 

o 2.12(s.9H). 1.65{m,2H), 1.53(m.2H). 0.95{t,6H) ppm. 

Example 329 

l-[4-(1-Ethvl-propytamjno).3fi-ri,mofh^,Lp.TTr^,- . , 
methyl ester ^ Y'°xvj-3.5-dimethW-benzoic arw 

The following Examples 330-340 relate «th^ 
15 invent/on. where/n R, ,s -CN: °^ ' ^ 

Example 330 

APCI [M+1] 358.3 

_Example 331 
Example 332 

3H), .1.._68{m. 4H). 0.97.{t..6H)ppm — - 

Example 333 

^' 6H). 1.61(m. 2H). 0.99(t. 3H) ppm 



20 



25 



wo 01/53263 



PCT/roOl/00004 



-106- 



Example 334 

2-(4-Bromo-2,6-dimethyl-phenoxyM-(1-ethyl-propylamino)-6-methyl-nic^^^ 
1H NMR(CDCl3) d 7.19(s,2H), 6.09(s,1H). 4J7(d,1H), 3.39(m.1H). 2.18(s,3H), 
2.10(s.6H)» 1.65(m.2H), 1 .55(m,2H). 0.96(t,3H) ppm. 
5 Example 335 

4-[3-Cyano-4-(1 -ethyl-propylamino)-6-methyl-py rid in-2-y loxy]>3-methQxy-benzoic acid 
methyl ester 

APCI [M+1] 384.2. 1H NMR(CDCl3) 

Example 336 

10 4-r3<;yano-4-(1-ethyl-propylamino)-6'methyl'Pyridin-2-yloxy]-3-methoxy-ben2amide 
1H NMR(CDCl3) d 7.52(s.1H), 7.32(d,1H), 7.16(d.1H), 6.25(brs,1H), 6,12(s,1H). 
5.8(brs,1H). 4.78(d.1H). 3.80(s,3H). 3.39(m.1H), 2.20(s.3H), 1.67(m,2H). 1.55(m,2H). 
0.95(t.3H) ppm. 

Example 337 

15 2-(4-Chloro-2,6-dimethyl-phenoxy)-4-(1*methoxymethyl"propylamino)-6-methyl- 
nicotinonitrile 

1H NMR(CDCl3) d 7.03(s.2H). 6.12(s,1H), 5.08(d,1H). 3.47{m,1H). 3.43{m.2H). 
3.38{s,3H), 2.18(s.3H), 2.09(s,6H). 1.76(m.2H). 1.61(m,2H), 0.99(t.6H) ppm. 

Example 338 

2-(4-ChlQro-2,6-dimethyl>phenoxyM-[(1-methoxymethyl"propy{)-methy!-amino]-6- 
methyl-nicotinonltrile 

1H NMR(CDCl3) d 7.03(s.2H), 6.27(s.1H). 4.33(m,1H). 3.59(m.1H). 3.52(m.1H), 
3.35(s.3H), 3,06(s,3H). 2.16(s.3H), 2.11(s,6H), 1.69(m,4H). 0.97(t,6H) ppm.. 

Example 339 

2-(4-Chloro-2-methoxy-pherioxyM-(1-ethyl-propylamino)-6-methyl-liicotinoriitrile 
1H NMR{CDCl3) d 7.04 (d. 1H, J=9 Hz), 6.91-6.94 (m, 2H), 6.10 (s, 1H), 4.73 (d. 1H, 
J=9 Hz), 3,75 (s. 3H). 3.35-3.38 (m. 1H). 2.19 (s. 3H), 1.47-1.70 (m. 4H), 0.95 (t. 6H. J=8 Hz) 
APCI+ m/2 = 360.1 (M+1), 362.1 (M+3) 

Example 340 

2-(4-BromO'2-methoxy-phenoxy)-4-(1-ethyl-propylamino)-6-methyl"nicotinonitri!e 
1H NMR(CDCl3) d 7.06-7.09 (m, 2H). 6.98-7,00 (m. 1H), 6.10 (s, 1H), 4,73 (br d, 1H). 
3.75 (s. 3H). 3.35-3.42 (m, 1H). 2.21 (s, 3H), 1.43-1.72 (m. 4H), 0.95(t. 6H, J=7 Hz) ppm. 
Other examples of compounds of the Invention are as follows: 
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Example 341 

^ '^^'•^■^'"«^-°^»""T----,- n-h 1 ,1, ^ 

(s, 6H), 2.3, (s, 3H). 2.12 (s. 6H), 1.47.,.61 (m, 4H). 0.89 (t, 6H. J=8Hz)ppm. 

Example 342 

Example 343 
Example 344 
Preparation A 

-<coc«as..,.,,H,,e..MHu.«.,3;,2.i3::rH;r^ 

Preparation B 
pioro^(1^thYl- pro n^a minoj:6.methvl-ni^^^^ 

temperature. The desired oroduc r of water and dioxane at room 

o^...er.srr„::r:: rr^rerr ^-^^^^ ^ 

aryness. The title compound was obtained as 
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white crystals after titration with ethyl acetate, mp. 164-165^C; anal. For C12H17CI2O2 cacl. C, 
56.14; H. 6.67; N. 10.91; found: C, 56.40; H, 6.53; H, 10,93. 

Preparation C 

4-Chloro>6-ethyl-3-methyl-2-(2,4,6-trimethyl-phenoxy)'Pyridine 1-oxide 
5 To a solution of 2,4,6'-trimethylphenol in dry THF was added NaH and stin^ed at room 

temperature for 20 minutes. A solution of 2,4-dichloro-6-ethyl-3-methyl-pyridine 1-oxide was 
added and the resulting mixture was heated at reflux for 1 .5 hour. The mixture was cooled to 
room temperature, quenched with water, extracted with ethyl acetate. The organic layer was 
separated, dried and concentrated to give the title compound which was used directly for the 
10 next step reaction. 

Preparation D 

4-Chloro-6-ethyl-3-methyl-2-(2,4,6-trlmethyl-phenoxy)-pvridine 
To a solution of 4-Chloro-6-ethyl-3-methyl-2-(2,4,6-trimethyl-phenoxy)-pyridine 1- 
oxide In methylene chloride was added PCI3 and the resulting mixture was heated at reflux for 
15 20 min, cooled to rt. The mixture was concentrated to dryness. The residue was worked-up 
using standard procedure to give the title compound. After silica gel purification, the titel 
compound was prepared as a white solid, mp. 42-44°C. Anal. For C17H20CINO calc. C, 70.46; 

H, 6.96; N, 4.83; found. C, 70.35; H, 7.13; N, 4.58. 

Preparation E 

20 2-[4-Chloro-6-methyl-2-(2,4,6-trimethyl-phenoxy)-pyridin-3-ylmethyl]-malonic acid 

dimethyl ester 

The title compound was prepared by reacting 4-chloro-3-chloromethyl-6-methyl-2- 
(2,4,6-trimethy!-phenoxy)-pyridine with dimethyl malonate/NaH in methanol. The title 
compound was isolated as a colorless oil. 
25 Preparation F 

4-Chloro-3,6-dimethyl-2-(2,4,6-trimethyl-3-pyridyl)-pyridine 

Preparation G 

2-ChiorO'4-(1-methoxymethyl'propoxy)-6-methyl-nlcotinic acid ethyl ester 
1H NMR(CDCl3) d 6.72(s,1H), 4.5(m,1H). 4.4(q.2H). 3.49(d,2H). 3.31(s,3H). 
30 2.46(s.3H), 1 .68(m.2H). 1 .34(t,3H). 0.93{t,3H) ppm. 

Preparation H 

2-Chloro-4''(1 -methoxymethyl"propoxy)~6-methyl~nicotinic acid 

1H NMR(CDCl3) d 6.81 (s.2H). 4.51 (m,1H). 3.60(m.2H), 3.40(s,3H), 2.55(s.3H). 

I. 77(m.2H). 1.02{t,3H)ppm. 
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Preparation I 

48.65; H. 6.03. N. 15.11. " ' C. 

5 

Preparation J 

MP. 165-1670C; Anal.T^TcW^^^^ ^, 
36.41; H. 1.91; N. 11.05. ' ^' C, 

^0 Pre^arationK 

Mp. 134-1360C; Anai. For C^^HaC/aNa ^i^TT^J^VTzs- N « , 
45.91; H, 2.69; N. 14.50. ' ' ^' C. 

Preparation L 

Preparation M 

gj4:Brgmo:2-methvl-6.(2 4 f^fri^^^^ hrnmi ) |iuii„i . . 

ester ^ H"tinoxv).pvnmidin-5-y l |- pr opionic aciri eth^ w 

Preparation N 
Preparation O 

PregarationP 

.4-Bronio.2-(2,4;jichiofg^m o ^ 

^^^^^^^^^^ 
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Preparation R 

4-Bromo-2-(4-chloro-2,6-dimethyl-phenoxy)-3-methoxy-6«methyl-pyridine 

Anal. For CisHisBrClNOjcalc.: C. 50.52; H, 4.24; N. 3.93; found: C, 50.52; H. 4.37; N, 

3.91. 

5 Preparation S 

4-Bromo-2-(4-chloro-2-methoxy-phenoxy)-3-methoxy-6-methyl~pyridine 
1H NMR(CDCl3) d 6.9-7.1 (m.4H). 3.94(s,3H), 3.71 (s,3H), 2.21 s.3H) ppm. 

Preparation T 

4-Bromo-2-(3-chloro-2,6-dimethoxy-phenoxy)-3-methoxy-6-methyl-pyridine 

19 1H NMR(CDCl3) d 7.17(d.1H), 6.96{s,1H). 6.66(d.1H). 3.97(s,3H). 3.79(s,3H). 
3.70(s.3H), 2.18(s.3H) ppm. 

Preparation U 

4>Bromo-3-methaxy'6-methyl-2-(2,4.6"trimethoxy-phenoxy)-pyridine 
1H NMR(CDCl3) d 6.90(s,1H), 6.19(s.2H), 3.968{s,3H). 3.80(s.3H). 3.71(s,6H). 
15 2.18(s.3H)ppm. 

Preparation V 

4-Bromo-3-methoxy'-2-(4-methoxy-2,6-dimethyl-phenoxy)-6-nriethyl-pyridine 
1H NMR{CDCl3) d 6.92{s,1H). 6.60{s,2H), 3.98(s.3H), 3J8(s,3H), 2.18(s.3H), 
2.07(s,6H) ppm. 

20 Preparation W 
4-Bromo-2-(4-cliloro-2,6-dlmethyl-phenoxy)-3-etlioxy-6-methyl-pyridine 

1H NMR(CDCl3) d 7.099s,2H). 7.00(s.1H), 4.28(q.2H). 2.22(s,3H). 2.10(s,6H), 
1.51(t.3H) ppm. 

Preparation X 

25 4«Bromo-3,6<limethyl-2-(2,4,6-trimethoxy-phenoxy)-pyridine 

1H NMR(CDCl3) d 6.99(s.1H). 6.25(s,2H). 3.86(s.3H), 3.77(s.6H). 2.47(s,3H). 
2.25(s.3H) ppm. 

Preparation Y 

4-Chloro-2-(4-chloro-2,6-dimethyl-phenoxv)-6-methyi-1-oxy-nicotinic acid methyl 

30 ester 

Preparation RR 

4'Chloro-2-(4-chlorO'2.6-dimethyl-phenoxy)-6'methyl'"nicotinic acid methyl ester 
1H NMR(CDCl3) d 7.03(s.2H). 6.869s. 1H), 3.969S.3H), 2.259s,3H). 2.05(s,6H) ppm. 
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Preparation Z 
±CNoro^methyl-2^2A6.trimethvl.ph.nnyvVpvrMin 

The title compound was prepared by oxidation of 4H^loro^^ethyl-2-(2.4.6-trimethy|. 
Phenoxy -pyridin.3-y.-methano. w«h pyridinium chlorochromate In methylene chloride at room 
5 temperature. The desired product was isolated after column chromatography to gK,e a green 

so..d (80% yield). 1H NMR(CDCl3) d 10.66(s,H), 6.91(s.3H). 2.31(s.3H). 2^^^^^ 

Preparation AA 

2-(4^o.2,6.dlm^ll„^.p,,enoxvM^lo,n^.^ ,l,^„l^,^^ ^ 

10 50.0. .ZZZ": ^^-^^ =• 

Preparation BB 

——^7 ^etnoxy pnenoxy)-6-methyl-1-oxv>nicotlnin ^n.H mothy i ^^^^^ 

Preparation CC 

Preparation DP 

, , „ tH;"'-°"»'""""'it-.iNn,^o,rm.,hrn r„ i, r r ^^2.e^>^.^^^ . 

3.6-dtmethyl- pyfldin-4-yl] -amin^ ^ 

1H NMR(CDCl3) d 7.06(s.2H). 6.12(s.1H). 4.3(d.1H). 3.6.3.8{m2H) 34(mim 
2.16(s.3H^. 2.M(s.3H, 2.10(s.SH, 1 .5-1 .8(m.2H, 1.03(,3H, 0.05(s.9H, O^m eHTp^ ' 

25 Example rZ ' ^ ♦^^^ 

Example 160. us.ng an appropriate 4-bromo-2-(substituted phenoxy)-6.alkyl or alkoxv 

pynd.new.th1-(tert-Butyl-dimethyl-silanyloxymelhy.)-propy,amine ^' 

Preparation EE 

lnmellivl-Dheno»y )-pvrtdln^.fS)-Y ii.;.mi„. ' ' " ■- 

oetZ.o.^^Hrpp::"""'' 
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Preparation FF 

[1>(tert-Butyl-dimethyl-silanyloxymethyl)-propylH2-(4-chloro-2,6-dimet^^^ 
methoxy-6-methyl-pyridin-4-yr|-amine 

1H NMR(CDCl3) d 7.02(s,2H), 6.10(s,1H), 4.80(d.1H), 3.87(s.3H). 3.6-3.7{m.2H), 
5 3.30(m,1H), 2.09{s,3H). 2.08(s.6H). 1J5(m.1H), 1.55(m.1H), 0.97(t,3H). 0.89(s.9H). 
0.03{s.6H) ppm. 

Preparation GG 

4-[1-(tei1-Butyl-dimethyl-silanyloxymethyl)-propylaminol-2-(4-chloro-2,6-di^ 
phenoxy)-6-methyl-pyridin-3-ol 
10 1H NMR(CDCl3) d 7.01 (s,2H), 6.15(s.1H). 4.46(d,1H), 3.7{m.1HX 3.6(m,1H), 

3.4(m.1H). 2.09{s.3H). 2.08(s.6H). 1.5-1 .8{m,2H), 1.06(s.9H), 0.98(t,3H). 0.24(s,6H) ppm. 

Preparation HH ■ 

[1-(tert-Butyl-dimethyl-sllanyloxymethyl)-propyn-[3-methoxy-6-methyl-2-(2,4.6- 
trimethoxy-phenoxy)-pyridin-4-yl]-amine 
15 1H NMR{CDCl3) d 6.19{s,2H), 6.09(s,1H). 3.86(s.3H), 3.80(s.3H), 3.73(s,6H). 

3.3(m.1H). 2.16(s,3H). 1.75(m.1H). 1.5(m,1H), G.95(t,3H), 0.89(s.9H). 0.04(s;6H) ppm. 

Preparation II 

4'{4-[1-(tert-Butyl-dimethyl-silanyloxymethyl)>propylamino]-3-methoxy-6-nriethyl- 
pyridin-2-yloxy}-3,5-dimethyl-benzonitrile 
20 1H NMR(CDCl3) d 7.40(s.2H). 6.19(s.1H), 4.90(brs,1H), 3.87(s.3H). 3.70(m.2H). 

3.3(m,1H), 2.19(m.9H), 1.5-1.8(m,2H). 1.02(t.3H). 093(s,9H), 0,09(s.6H) ppm. 
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III 

orapham7aceirifca»yacoeptabfesaltthefeof.whereln 

represent a oouDle bond; =® ^ 

Ais-CRyorN: 

-cHp^.^tS^^^H'S; "l^^'*- ^"^'"^ 
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when ihe clashed line in represents a double bond, then G is i^drogen, o^^gen. 
sulfur, NK or N(Ci-C4 alkyO; 

vuhen the dashed One In does not represent a double bond, then C^G is - 
C(H)(NH2). CH2, -C(H)(methoxy), -C(H)(ethoxy). -CtHXOfCs-C* al^)), -C(H)(haIoX - 
5 C(H)(trifluoromethoxy), -C(HXmethy!), -C(HXethyl), <:(H)(C3-C4 alkylX -C(HXS(Ct-C4 afl^)). - 
C(C,-C4 alkylXd-CA alkyi), cydopropyf. •C(HX<^topropyi), thlomethojy, -C(H)(NHJ. - 
C(HKNHCH3), -C(H)(N{CH3)2), or-^(H)(trifiuoromethyl); 

wherein said cydopropyl, methoxy, ethoxy, C^Ca elkyl. and C,-C4 allqrt groups of C:::G 
may optionally be substituted by one OK methoxy, or trifiuorometho;^. or may optionally be 
1 0 subsfituted by from one to sbc fluoro atorra; 

YlsCHorN: 

2 is NH, 0, S, 4J(C,-C2 alkyl), -NC{0)CF3. or -C(Ri3Ri4X wherein R,3 and are each, 
independently, hydrogen, trifluoromethyf or methyl, or one of R13 and R^ is cyano and the other 
is hydrogen or methyl, or -C(Ri3R,4) is e cydopropyl group, or Z Is nitrogen or CH and fonns a 

15 five or six metnbanBd heterocydic ring ftjsed with R5. whldi ring opfionally comprises two or 
three fUrther hetena members selected independently from oxygen, nitrogen, NR12, and S(0}f,u 
and optionaity comprises from one to three double bonds, and is optionally substituted wish 
halo. CrCd afkyl. -0(CfC4 aHql), NH2, NHCH3, HiCHzhn CF3, or OCF3, with the proviso that 
said ring does not contain any -S-0-. -fsJ^, or -O-O- bonds, and does not comprise 

20 more than two oxygen or S{0)n heterologous members; 

Rt is C(0)H, C(0)(C,C6 allQl), C(0){CrC6 aIkyIene)(CrC8 (q'doaikyi), C(0)(C3-C8 
cycloaIkylene)(C3<:8 cydoalkyi), C{0)(C,-Ce ellcyleneKC<*C^ heterocydoalkyi). -CCOXCa-Cs 
cydoaIkyIene){C4-C8 heterocydoall^yl). C^-Ct allQl, Cs-Cs cydoalkyi, CrQ heterocydoallq^l, • 
(Ci-CsaikyleneXCrCa cydoaikyl). -(CrCs cydoalkyleneXCa-Cs cydoalkyJ), -(Ct-Ce aIkyIene)(C4' 

25 Cs heterocydoalkv^}, -(Cs-Ca cydoalkylene)(C4-C8 heterocydoallQrl), or -O-aiyl, or -(><Ci-Ce 
alkylene)-aiyl; wherein said ary?, O^-Cs heterccydoalkyl. C,-Co aikyi, C^C^ cydoalkyi, Ca-Ca 
cydoalkylene; and Ci-Ce alkylene groups may each Independently be optionally substituted with 
from one to six fluoro and may each independently be optionally substituted with one or twvo 
substituents Re independently seleded from the group consisting of Ci-C« allcyi, -C3-C8 

30 cydoalkyi, hydroxy, chtoro, bromo. fodo. CF3. -O^CrCe alkyf), -O^C^-Cfi cydoalkyj), -O-CCMCr 
C4 alkyl), O.C0-NH(Ci-C^ alkyl), -0-CX)-N(R24)(R2s). -NCRa^XRes). -S(CrC4 alkyli -5(0^ 
cydoaikyl), -N(C,-C4alkyI)C0{C,-C4 alkyl). -NHCOCCfC* alkyl). -COO(Ci-C« alkyl), .CONH(Cr 
C4 alkyl), -CON(C,^4 alkyI)(C,^ alkyl). CN, NO2, -OS02(Ci-C4 alkyl), S^Ci-Ce alkyiKC,-C2 
alkyl)r, -SO(CtC4 alkyJ) and -802(0,-04 alkyl); and wherein the CrCe alkyl. Ci-C© alkylene, Cg- 

36 C5 cyctoalkyi, Ce-Ce cydoalkylene, and Cs-Cg heterocydoalkyl moieties of R, may opttonally 
independently contain from one to three double or tr^le bonds; and wherein the Ci-C^ alkyl 
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(C<^ c/cloall„to»,(ayH each of «» toa^ITp 

10*.. C,-C elto<y <JH -O^r^ „!r.^T^ ran furtte be «tao<ed from bromo. 

heteraiMsin •id.^< group of Kj coniaro Som ofie fo itnee 

'»w>n«*lBeseleele<lfh>moi3«en,S(0),n«fogeo,andfJR^- 

or»heoR,andl%areMin-NHCHR,i^,-ocHR,R,^CMRp ^n=o 

R.«ndR,rfBn»„bm>aeatural_|S..o»J„t •SCHR.R^ -CHR,!?, or-NR,R» 

owa S<0)„. n«ro»« or NRd ai^ZTrilf^' 
chtoro. b™« Wo cT.^ °' 

.... :<c;.*^"S^:^^,~ ;^'r 
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COOR24, Wherein the alkyi and alkylene groups of Rd may optionally independently contain one 
or two double or triple bonds and may optionally independently be substituted with one or two 
5ub0«tuQnte Rio Independently selected from hydroxy, amino. -NHCOOb. -NHCOCH^CI, 
-NH(CrC2 alkyi). -N(Ci-C2 alkyOCC^-Czalkyl). -C00(C,-C4 alkyl). -COOH. *C0(CrC4 alkyl). C,- 

5 Cb aikoxy. Ct-Cj ihioalkyli cy^no and nitro. and with one to four subsfituents Independently 
selected from fluoro and chloro; 

Rs is ar^ or heteroaryl and is substituted with from one to four subsfituents R27 
independently selected from halo, C^-Cio all^. "{C1-C4 alkyleneKCa-Ce cycloalkyl), -(CfC4 
aIkyleneKC4-Ca heterocydoalkyl). -(Ca-Cs cycloalkyl), -(C4-C8 heterocydoalkyl). KCrCa 

10 Q^oallcyleneKCs-CsQrcdcalkylX ^C^C^ cycloalkyten©XC4-CB heterotydoalkyi), 0,41:4 haloalkyl. 
C,-C4 haloalkoxy, nitro, cyano, -NRa^Ras. •NRmCORzs, ^"Ru^XhRsB* -COR^d, -ORss. - 
CONR24R25, -CO(NORa2)R2s. -COjRas. •C=N{OR2a)R2j, and -S{0)mR23; wherein said C,-Co 
alkyl, Cs-Cb cydoalkyl (CrC^ aflcylene). (CrCa cycloalkyl), (CrCj cydoalkylene). and (C^-Cs 
hetero^doallQl) groups can be opllonaDy substSutad with from one to three substituents 

15 independently seioded form C,-C4 alkyl, Ca-Ca cycloalkyl, (C,-C4 alkylene){C3*Ca cydoatkyl), - 
(CrC, cydoalkylen6)(C3-C8 cydoalkyi), C,-C4 haloalkyi, hydroxy, C^-Cs alkoxy, nItro halo, 
cyano, -NRjdRs, -NRatfCORzs* NR24CO2R26, -COR24. -OR^ -CONRs^Ras* CO2R28. - 
CO{NOR22)R25, and -S{0)i„R23; and wherein two adjacent substituents of me R5 group can 
optkanaliy form a 6-7 membered ring, sakirated or unsaturated, fused to R^ which ring 

20 optionally can contain one, two, or ttiree heterologous members independently sheeted from O, 
S(0)m, and N, but not any -OO-, -S-0-. or -N-S- bonds, and which ring is optionally 
substituted witii C^-C4 alkyl, Ca-Ca cydoalkyi, -{CtCa alky1ene){C3-C» cydoaifcyl), -(C3-C4 
cyloalkyIene)(CrC8 cydoalkyi), CrC4 hataalkyl. nitro, halo, q^ano -NR24R2S. NR24COR2S, 
NR24CO2R26. -COR24. -ORas, <;ONIRmR25. CO2R26. -CO(NORa6)R25, Of -S{0)mRa; Wherein one 

25 of said one to fbur optional subsfituents R27 can further be selected from -S02NH(Ci-C4 allQ^), - 
S0zNH(Ci^4 alkyieneXCrCe cydoalkyi), -SOiNHCCrCa cydoalkyi), -SOgNHCCrCa 
cydoalkyleneXCaA cycloalkyl). ^OaN(Ci-C4 alkyO(Ci^ alkyl), -S02NH2. -NHS02(Ci-C4 
alkyl), -NHSOzCCrCa cydoalkyi). -NHS02(C,-C4 alkylene)(CrC8 cydoalkyi). and -NHSOaCCrCs 
(ydoa!kylene)(C3-Ce cydoalkyi); and wherein the alkyl, and alkylene groups of R5 may 

30 irKlependently optionally contain one double or friple bond: 

Re 18 hydrogan. C,-Ce alkyl, Cs-Ce cydoalkyi, -(Ci-Ce alfcylene)(C3-C8 cydoalkyi), or - 
(CrCs cydoalkylene)(C3^ cydoalkyi), wherein said alkyi and cydoalkyi may optionally be 
substituted with one hydroxy, methoxy^ ethoxy or fluoro group; 

or, wherein the compound Is a compound of formula II, Re and R4 can together fonn an 

35 0x0 {^) group, or can ba connected to form a 3-8 membered carbocycfic ringi optionally 
containing one to three double bonds, and optionally containing one, two. or three heterologous 
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.T-N* ton^. ^ ^ ^^^^^^^^^^^^^^ Jc^^^^:^- 

Ri2 Is hyaregs) or 

«noxy.e)(ceptthalR„andR„arenolbothmethoxyorethoxy: 
or R,« and R„ together ibrni an oxo (=0) group- 

or Mtk ^ •''"""•='*''l'alWiWi»rtair*igany-o«. -so, sjs. 

-3^!tx'2:^:x::: r -x. <«. 

akvi c. e".T ^ ^ '"""^l' « «* s^hcw tan hvd™ga„ 

aiKyl. Ci-C^ haloalkyl. espedallv CF, -chf re nc . ^- 

Ajubte or 1*1, nonds- or «J !,'*^ " »Pa»«% confat, on. or 
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R28 is independently at each occurrence selected from CrC4 ancyl, CrC4 haloalkyi, Cr 
Cs cycloafkyi, -iCrC^ alk^eneXCs-Ca cydoalkyi), HCs-Cb ^cloalk^eneXCa-Ce ^doaltcyl), aryl, 
and -^0,-04 ali^ene)(ary0; and 

wherein each m is independently zero, one» or two. 
5 with the proviso that het^ocydoalkyl groups of the conpound of fonruila K il, or lU do 

not comprise any -S-5-, -S-0-, -N^S-, or -O-O- bonds, and do not comprise more tfian two 
oxygen or S(0}nt heterdogous members. 

2. A compound according to claim 1, wherein R4 is -NHCH2CF3» -CONHNH2, 
-CONHNHCH3, "OCF3, fluoHD. -OCHF2, •OCH2(CrCs cydoafkyi), -O-CCs-Cs cycloaikyi), - 

10 SCH^CCa-Cg cydoalkyi), -SCCa-Cg cycloaikyi). --OCHa. -CH3, -CH2CH5, chloro. bromo. -CFa, - 
CH2OH, -CHaOCHa, -CHaOCFa- -SCH3. -S(0)CIH3. ^SCOfeCHa, -C(0)CH3. "NR24R2S. -NOa, 
-CH{OH}CH3.or-CN, 

3. A compound according to claim 1, wherein R4 is ^(OjNRgdRas or 
-C(0)NHNR24R2S. 

16 ^. A compound according to claim 3« wherein Rsa and Rzs are selected 

independently from hydrogen and -C1-C4 aikyf . 

5. A compound according to daim 1 . wherein R4 is -{C1-C4 alkyiene}NR2«R25- 

6. A compound according to dalm 1 , wherein R4 is -COOCH3 or --COOCHaCHs. 

7. A compound according to daim 6, wherein R4 is -COOCH3. 

20 8. A cofT^ound of fonnula I according to daim 1, vdierein Z is O; B is - 

NHCHRiRar wherein Ri is -C(0)H. -C(0)(C,-C6 alkyi), or -Ci-Ce allyl. wherein said c^^e 
alkyi Is optionally subszlcutea with from one to six fluoro atoms or one or two independentfy 
selected from -C1-C4 aikyl, hydroQr and -©-(CrCe alkyI), and wherein R2 is -C,-Ci2 alkyi 
optionally containing from one to three double or triple bonds and optionally substituted with 

25 from one three substituents selected from fluoro and Ci-Ca alkyI; Rs is phenyl, pyridyl or 
pyrimidyl, substituted with two or three Rj? groups selected from halo. -(C.-C^ haloalkyi). - 
C{0)Rz4, -OR23, -C(0)NR24R26- and C,-Ciq alkyI which is optionally substituted with one to 
three substituents, preferably one substituent, selected from hydroxy, CrCs alkoxy, and - 
NR24R25; and Riis -C(0)NR2tfR25- 

30 9« A compound of fbrmuia I according to claim 1. wherein Z is O: B is 

4viHCHR,R2, wherein Ri of -NHCHR,R2 is -C(0)H. .C(0)(Ci-Cfi alkyI). or -Ci-Ce alkyl, 
wherein saM C,-Cq alkyl Is optionally substituted with from one to six fluoro atoms or one or 
two Ra independently selected from -C^-C* alkyl, hydroxy and --O-CCi-Ca aikyi), and wtierein 
Rj of -NHCHR1R2 Is -Ci-Cu alkyl q)tionally containing from one to three double or triple 

35 bonde and optionaliy substituted vrith from one three substituents selected from fluoro and Cr 
Ce alkyl; R5 is phenyl, pyridyl or pyrimidyl, substituted with two or three R^r groups selected 
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from halo, <Ct-C* haloalkyi), .C(0)R24. -OR25, -C(0)NR24R25, and CrCio aikyi which is 
optionally substituted wi8i one to three substituents, preferably one substituent, selecfed from 
hydroxy, C,-C« alkoicy. and ^Ra^Ras: and R4 is ^R.R^, wherein R, of -WR^Rj is C^-Cs alkyi, 
Cs-Cg cycloalkyl. or -(Ci-Ce alkyleneXCrCg cycloalkyi). and R2 of -NR.Rj is CrC,2 alkyl 
5 optionally containing from one to three double or triple bonds and optionally substituted with 
from one three fluoro atoms. 

10- A compound according to claim 1 selected from: 

2-^4-chlorD-2.6-d{methyii3henoxyH'{1-hydroxymethyl-propylamJ^ 
nicotrnamlde; 

1 0 2-<4<4iloro-2,6<Ilmethyl-pheno5y)^(1-methoxymethyl-prop^ 
niootinamide; 

2-^4K:hloro-2.6<limethyl-pheno)y)-4-(l.methoxyme%l^^^ 
nicotinamkie; 

2-(4-bromo-2-metno^-pnenoxy)-4-{i •ethyl-propy!amlno)-e.methyki]cQtinamIde; 
1 S 2-.(4-chloro-2.6.dimethyh)henoxy)-4-{1-e(hyf-2wnethox^^ 
nicotinamide; 

2'<4-ch!<w-2,6sfimethyf-pheno>yH-(1-ethyl-2-metho)y-pro^^ 
nicotinamide; 

2^4-chioro.2-trifiuoromethoxy-i)henoxy)-4-(1-€thyl--propyl^ 
20 nicotinamide; 

2'<4-chIoro-2-trifiuoromethoxy-phenoxyH-(1-ethyI-p^^^^ 
nicotinamide; 

2-(4-cWoro-2.6-d(methyli)henoxyH-(1S.2R^1-ethyl-2-^etho 
dimelhyi-nicofinamide; 

25 2'<4<^iIoro-2,5-<Jimethyl-pheno5y)^1S.2S.1-ethyI.2'flrieth^ 
dimethyl-nlcotHiamfde; 

2*(44jromo-2-methoxy-phenoxyH^l-ethyI'i>rDpyIamm 
4-I4-(1-^thyH5ropo)cy>^,6Kiim6thyli)yrid!n-2-ytoxy^3^ 

2-(4-^loro-2>dimethyl-phenoxy)-B-methyl-4-(1-methylsuIfenyJm 
30 nicotinic acid methyl ester: 

2«(4-c^loro-2.6-<i]methy|.phenaxyH^14Tydroxymeth^^^ 
nicotinic acid methyl ester; 

2'^44)romo-2,6-dlmethyli>henoxyH-(1-ethyl-propyIanruno>-6.me%^ 

2-{4'Chloro-24rifluorom6thoxyi>hanoxy)-4-(1-€thyl-propylamlno)-6 
35 acid methyl ester; and 
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2-<4-c*ilorch2,6-dimethyl-phenoxy>6-methyM-{tetra^^ 
acid methyl esten 

and pharinaceuticaHy acceptable salts then&of. 

11. A pharmaceutical composition for the treatment of (a) a disorder or condition 
5 the treatment of which can be effected or facilitated by antagonizing CRF, including but not 
limited to disorders induced or facilitated by CRF. or (b) a dieorder or condition selected from 
inflammatory disorders such as rheumatoid arthritis and osteoarthritis, pain, asthma, psoriasis 
and allergies; generalized anxiety disorder; panic; phobias, including social phobia, 
agoraphobia, and specific, phobias; obsessive-compulsive disorder, post-traumatic stress 

10 disorder; sleep disorders induced by stress; pain perception such as fibromyalgia; mood 
disorders such as depressbn. Including major depression, single episode depression, 
recument depressbn, cMld abuse Induced depression^ mood disorders associated with 
premenstrual syndrome, and postpartum depression; dysthemia; bipolar disorders; 
cydotfiymla; chronic fetigue syndrome; atreee^nducod headache; cancer; Irritable bowel 

15 syndrome, Crohn's disease; spastic colon; post operative Deus; ulcer; diarrhea; stress- 
induced fever, human immunodeficiency virus Infec&ons; neurodegenerative diseases such 
as Al2hefrner*s disease. Partcinson*s disease and HunUngtorfs disease; gastrolntesOnai 
diseases; eating disorders such as anorexia and bulimia nen/osa; hemorrhagic stress; 
chemical dependencies or addictions, including dependencies or addictions to aloobol, 

20 cocaine, heroin, benzodlazapines, or other drugs; dnjg or alcohol withdrawal symptoms; 
stressnnduced psychotic episodes; euthyroid sick syndrome; syndrome of inappropriate 
antidiuretic hormone; obesity; infertility; head trauma; spinal cord trauma; iechemlc neuronal 
damage, including cerebral ischemia, for example cerebral hippocampal ischemia; excitotoxic 
neuronal damage; epilepsy; stroke; immune dysfunctions including s\ress induced immune 

25 dysfunctions, fricluding porcine stress syndrome, bovine shipping fever, equine paroxysmal 
nbrniatlon, confinement dysfunction in chicken, sheering etrese in sheep, and human-animal 
interaction stress in dogs; muscular spasms; uiinary inconfinence; senile dementia of the 
Al24ielmer's type; multiinferct dementia; amyotrophic lateral sclerosis; hypertension; 
tachycardia; congestive heart feilure; osteoporosis; premature birth: hypoglycemia, and 

30 ^drome X in a mammal or bird, comprising an amount of a compound according to daim 1 
that is effective In the treatment of such disorder or condition, and a pharmaceulically 
acceptable carrier. 

12. A method for the treatment of (a) a dfeorder or condition the treatment of 
which can be effected or facilitated by antagonizing CRF. including but not limited to disorders 
35 induced or facilitated by CRF, or (b) a disorder or condition selected from Inflammatory 
disorders such as rheumatoid arthritis and osteoarthritis, pain, asthma, psoriasis and 
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a»«s«s; 9»,«6ed anxWy disorten panic; phowas, «ciadl„s s»aa. pnoMa. .g,,^ 

p~tp.rtum ..^^ ^ *™,rJ!: 

^ ~.=n: port .p«a,„ hu« UCW dtatea; «««.Muced fev«: ^2 

su* as a„=^ and ..1^ „^ ^ ^ dapr^^ 

add,cta«, ,„*^ ,ep«,dencte or addMons <» =toM. cocL. LT 
^«^pin« or omer dn^gs; dn« . ^ ,„,,^ 

^ .P«ep^ tarn™ dystac-^ ^ess «du=« ,.„^ 

*ata«to„s, ™i„dhg PC*. *Ks ai^imma, to*e *i,ph,g fever, aqulna paroxysn^ 

„ . o»»oi»>™««. pnmaMrs bWh: hypoolycemla. and 

^"ne X », a ma.™, o, bW. conpdsina adnWl,**, to a aubfaC In n«K> 

25 disorder or condition. «ecjung sucn 

d«-a, , r ' "'"'"■''■"S administering a compound of 

a) abnormal drcacfian rhythm; 

b) depr««lon. f^rt^^ ^ ^^^^^^ ^^^^ 
depTBsston fe admbJstered. said second compound for treating depressfen 
havmg an onset of action that Is delayed with respect to that of said CRF 
antagonist; and 

^) emesis. 

and rh» °' "^'^ « abnormal circadlan rhythm 

and the compound. comb^edw.^asecondcon^o^.usefi.,far.eat^,asieepdlsol^^ 



RECTIFIED SHEET (RULE 91) ISA/EP 



wo 01/53263 



PCT/IBOl/00004 



. -122- 

1 5. The method of daim 1 4, wherein said second compound Is selected from the 
group consisting of tachykinin antagonists, agonists for 6ABA brain receptors, metalonergic 
compounds, 6ABA brain receptor agonists, 5HT2 receptor antagonists, and 04 receptor 
binding . 

5 15. The method of claim 13 wherein said condition Is depression, and wherein 

said second compound having delayed ection for treating depression Is selected irom the 
group consisting of selective serotonin reuptalce inhibitors, tricyclic antidepressants, 
norepinephrine uptake Inhibitors, lithium, bupropton, sertraline, fluoxefine, trazodone, and a 
tricycfic antidepressant selected from the group consisting of Imipramine, amitrtptyllne, 
10 trfmlpramfne, doxepin, deslpramlne, nortriptylfn©, protciptyrme, amoxapine, clomipramine, 
maprotaine, and rarbamazepine, and pharmaoeutlcally acceptable salts and esters of the 
above-redted compounds. 

17. The method claim 13 wherein said condition is emesis. further comprising 
administering a second compound for treating emesis. 
15 ia. The method of claim 17 wherein said second compound for treating emesis is 

selected from the group consisting of tachyldnin antagonists, 5HT3 antagonists, GABA 
agonists, and substance P inhibitors. 

Id. A phannaceutltal composition for treating a condition comprising a 
compound of claim 1 in an amount effective to treat said condition and a phamiaceutically 
20 acceptable earner, wherein saki conditbn is selected from the group consisting dh 

a) abnomidl drcadian rfiythm; 

b) depression, further wherein a second compound for treating 
depression is administered, saM second compound for treating depression 
having an onset of action that is delayed with respect to that of said CRF 
antagonist; and 

c) emesis. 

20. A pharmaceutical composition according to dalm 19, wherein the condition is 
abnormal circadian rtiythm, and the compound is combined with a second compound useful . 
for treating a sleep disorder. 

21 • A pharmaceutical composition according to claim 20, wherein said second 
compound Is selected fi-om the group consisting of tachykinin antagonists, agonists for GABA 
brain receptors, metalonergic compounds, GABA brain reenter agonists. SHTz receptor 
antagonist, and D4 receptor binding . 

22. A pharmaceutical composition according to claim 19 wherein said condition is 
depression, and wherein said second compound having delayed action for treating 
depression is selected from the group consisting of selective serotonin reuptake inhibitors. 
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^icydfc anfdepressants. nor^inaphrine uptake inh.Mor8. Ilthfum, oupropton . ^ 
fluoxetine, frazodone, and a tncydic antidepressant seled«i fc^^TZ ' 
Jmipramfne. amifriptyi/na *rim,n»«- w *® ^""'P consisting of 

™e..»,p:i:C:rLt^ 
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